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PREFACE. 


In  writin*:^  this  lKx:»k.  1  liavc  k<.*pt  constanlly  in  mind  the  needs  o(  the 
student  and  general  practitioner  of  mecHcine.  Th^^  work  is  not  in  any  >ense 
intendc<l  for  speciah'sts  and.  conse(iiientl\  (HseaM-d  coiuHtions  and  opera- 
tions which  require  s^H^cial  skill  in  their  nianaj^enient  an<l  ])orforniance  have 
been  considered  hrietlv. 

It  has  been  niv  aim  to  treat  rather  fulh-  the  snl)iect<  relatin^r  to  >iinj:ical 
pathology,  surgical  diseases  due  td  specific  ori'-ani^m^.  fractures.  di>loca- 
tions.  diseases  of  the  Ikmics  and  joints,  emjivema,  hernia.  a])])endicitis,  am- 
putations, and  many  other  of  the  common  surgical  atYecti<)n>.  while  such 
at>'pical  surgical  conditions  as  tunn)rs  of  the  hrain,  and  spinal  cord,  gan- 
grene and  abscess  of  the  lung,  surgical  alTeclion^  of  the  liver,  carcinoma 
of  the  stomach  and  intestines  and  many  of  the  imor-  difticidt  surgical  opera- 
tions carried  out  in  the  abdomen,  have  received  luit  minor  consideration. 

I  wish  in  this  connection,  to  acknowledge  :n\  indel)te<hie-s  to  Dr.  A.  L. 
Kastner,  who  has  furnislied  me  vvitli  the  nnjor  ])orlion  of  tlie  drawing-. 
and  also  to  Dr.  (i.  C.  Ruhland  who  ha<  dont-  tlu  proMf-rcading.  ^  a.n 
-pleased  als«j.  to  acknowledge  my  obligations  to  r)r>.  J.  1".  .McXary  »in(l  II. 
D.  Sykes  for  valuable  assi«^tance  in  i)rocuring  tin-  ])hMtMgrai>hs,  ar.d  to  Dr. 
Arniin  Mueller  for  com])iling  the  index. 

If  this  work  meets  with  the  needs  of  ilu-  -tn<lrtit  urn]  general  ])racii- 
tioner,  I  will  be  more  than  rej^aid  for  the  many  hour-  of  lalx-r  ii  ha-  co^^t. 

.\.     I  I  \.MII.|o\     LlA  ixos. 
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orrhage from  trauma — Hematomyelia — Hematorrhachis — Spinal  meningitis — Spinal  my- 
elitis— Traumatic  neurasthenia  (railway  spine) — Spina  bifida. 

CHAPTER  XXIV. 

AMPUTATIONS. 

Indications  for  amputation — Preparation  of  patient — Position  of  patient — Position 
of  surgeon — Control  of  hemorrhage — General  technic  of  amputations — Formation  of 
flaps — Amputation  by  circular  method — By  oval  method — By  flap  method — By  trans- 
fixion— By  elliptical  method — Choice  of  methods — Special  amputations — Amputation 
of  fingers  and  thumb — General  considerations  in  amputating  about  hands — Carpo- 
metacarpal disarticulation — Disarticulation  of  wrist  joint — Amputations  of  forearm — 
Disarticulation  at  elbow  joint — Amputation  of  arm — Disarticulation  at  shoulder — Cx)n- 
trol  of  hemorrhage  by  Wyeth's  method — Spence's  method — Larrey's  method — Ampu- 
tation of  upper  limb  with  scapula  and  part  of  clavicle — Amputation  of  toe — General 
considerations — Amputations  about  foot,  general  considerations — Amputations  of  foot 
— Lisfranc's  and  Hay's  method — Chopart's  method — Syme's  method — Pirogoff*s  method 
— Amputation  of  leg — Stephen  Smith's  method — Disarticulation  at  knee  joint — Ampu- 
tations through  thigh,  general  considerations — Stephen  Smith's  method — Disarticula- 
tion at  hip  joint — Control  of  hemorrhage  by  Wvclh's  method — Liston's  operation — 
Wyeth's  method. 
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1.  Bandage  roller. 

2,  Rolling  a  bandage  by  hand. 
J.  Rolling  a  bandage  by  hand. 

4.  Making  the  reverse. 

5.  Method  of  removing  a  bandage. 

6.  Oblique  bandage. 

7.  ^iral  bandage,  ascending. 

8.  Spiral  bandage,  descending. 

9.  Spica  bandage. 

la  Figure-of-eig^t  bandage. 

11.  Recurrent  bandage  for  hand. 

12.  Single  T  bandage. 

13.  Double  T  bandage. 

14.  Many-tailed  bandage  for  lower  jaw. 

15.  Four-tailed  bandage  for  top  of  head. 

16.  Handkerchief  bandage. 

17.  Folding  a  handkerchief. 

i&  Handkerchief  folded  into  an  obling. 

iql  Cravat  bandage. 

ao.  Handkerchief  for  hand. 

21.  Occipito-frontal  triangle. 

22.  Mento-vertico-occipital  cravat. 

23.  Modified  mento-vertico-occipital  cravat. 

24.  Handkerchief  for  the  head. 

25.  Bisaxillary  handkerchief. 

26.  Suspensory  handkerchief  for  the  breast. 

27.  Barton's  bandage  for  the  head. 

28.  Bandage  for  side  of  the  face. 

2g.  Occipito-frontal  recurrent  bandage  of  the  head. 

3a  Occipito-frontal  recurrent  bandage  of  the  head. 

31.  Occipito-frontal  recurrent  bandage  of  the  head. 

32.  Transverse  recurrent  bandage  for  the  head. 

33.  Bandage  for  the  right  eye. 

34.  Bandage  for  both  eyes. 

35.  Oblique  bandage  for  the  head. 

36.  Occipito-frontal  bandage. 

37.  Occipito-facial  bandage. 

38.  Gauze  bandage  for  the  neck  and  head. 
39l  Spiral  bandage  of  the  finger. 

4a  Gauntlet  bandage  for  the  hand,  thnnib  and  tniircr' 

41.  Demtgauntlet  for  the  hand  and  wrist. 

4ft.  Spicm  bandage  of  the  thumb. 

^•*w»l  reversed  bandage  of  the  upper  extremity. 
*^-of-eight  bandage  of  the  elbow. 
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45-  Figiire-of-eight  bandage  of  the  elbow. 

46.  Spica  bandage  of  the  shoulder,  ascending. 

47.  Spica  bandage  of  the  shoulder,  descending. 

48.  Figure-of-eight  bandage  for  the  neck  and  right  axilla. 

49.  Velpeau's  bandage. 

50.  Desault's  bandage — first  roller. 

51.  Desault's  bandage — second  roller. 

52.  Desault's  bandage — third  roller. 

53.  Arm  and  chest  bandage. 

54.  Bandage  of  the  chest. 

55.  Figure-of-eight  bandage  for  the  shoulder. 

56.  Gauze  suspensory  and  compiessor  bandage  of  the  breasts. 

57.  Suspensory  and  coiripresvor  bandage  of  the  right  breast. 

58.  Suspensory  and  compressor  l>andage   for  both  breasts. 

59.  Abdominal  bin:kT 

60.  Spica  bandage  of  the  right  groin,  ascending. 

61.  Spica  bandage  of  tlic  right  groin  with  pelvic  turns. 

62.  Spica  bandage  oi  tlie   riq;lit   groin,   dcscciding. 

63.  Spica  bandage  of  the  buttocks,  ascending. 
,   64.  Perineal,  scnUal  and  abdominal  bandage. 

65.  Suspensory  bandage  of  scrotum. 

66.  Figure-of-eight  bandage  of  the  knee. 

67.  •  Figure-of-eight  bandage  of  the-  knee. 

68.  Spica  of  tlie  foot  with  soiral  rever^^ed  of  the  leg 

69.  Bandage  of  foot  not  covering  luel.  witli  spica  of  leg. 

70.  Spiral  reversed  bandage  of  the  lower  extremity. 

71.  Spica  or  ligure-of-eight   tor  the  lower  extremitx-. 

J2.  Clauze  or  muslin  bandage  ior  the  head.  !ieck  iiud  chest. 

y^.  Private  operating  room  in  St.  Josephs  Hospital^  Milwaukee. 

74.  Prei)aration  of  the  stick  >ponge. 

75.  Preparation  of  ilie  >iick  -spongi . 

76.  (.)perator's  assistant  in  i)r<>i)er  (lre^>. 

77.  Oper.iting  room  nurse  in  proper  <]re^«- 

78.  ()ut>ide  of  an  ICsmarch  iidialer. 

79.  ln.-.ide  of  an  h^smarch  inhiiler. 

80.  Bacteria  with  flagella.     B.icilln>  i^pho-siis. 

81.  Micrococcus  tetragenus. 

H2.  Stai)h>lococcus   pyoger.e>  an ren>. 

83.  Strein«)Coccus   pyogenes. 

84.  Bacillus  coli  communis. 

85.  Bacillus  i)yocyanens. 
8C).  Bacillus  of  anthrax. 

87.  l>acillu^  of  tetanu>. 

88.  P>acillu-s  of  tul)erculo>iv 

89.  (iouococcus. 

90.  Si)irocheta  pallida  ^^i  sypliilis. 

91.  Bacillu-  of  glander--  — iiaeilli'-^  mallei. 

92.  Bacillus  lanceolatu>. 

93.  Aclinom\cosi>  box  i>---aoiin<)mye<»'-i^   ln»minis. 

94.  Bla<tom\eete>  or  \ea^t   fnngii^. 

95.  Bacillus  of  rhino>eler<»nia 

9t».  Diagram  «»t    l{hrlicir'«   side-chain   theor\-. 

97.  Liberated   receptnrs   and    iiantMplifuc^. 

98.  ludirert  niiion  b\   mean-  ••{  iho  anilxuTptor. 
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gQ.  Mesentery  of  frog.     Normal  blood  vessel. 

loO-  Showing  vessel  during  hyperemia. 

loi.  The  formation  of  granulation  tissue. 

10-2.  The  formation  of  capillaries. 

103.  Bacillus  of  malignant  edema. 

104.  Wound  of  the  hand  made  by  fowling  piece. 

105.  Shell  of  the  Spanish  Mauser  rifle — actual  size. 

106.  Shell  of  the  Krag-Jorgcnsen   rifle — actual  size. 

107.  Shell  of  the  Lee-Medford  rifle — actual  size. 

108.  Piece  of  shell  extracted  from  behind  the  fibula. 

109.  Fountain  syringe  for  irrigating  the   urctiira. 

1 10.  Hard  rubber  syringe  for  treatment  of  urclhritis. 

111.  Inslillator  and  syringe  for  the  treatment  oi  posterior  urethritis. 
1 1 .2-  Suspensory-  bandage  for  the  scrotum  and  testicles. 

113.  Chancroids  or  soft  chancres  on  the  prepuce. 

114.  Hard  chancre. 

115.  Hutchinson's  or  syphilitic  tcetli. 

1 16.  Grooves  in  non-syphilitic  leetii. 

1 17.  Giant  cells  in  a  tubercular  process  of  the  lung. 
118-  Incision  for  exploring  kidney. 

1 19.  Anatomy  of  the  lumbar  region, 

120.  Cro>s  section  through  muscles  in  lumbar  region. 

121.  Showing  insertion  of  fixation   sutures  through  capsule  of  kidney. 

122.  Van  Hook's  method  of  anastomosing  the  ureter. 
123-  Atrophied  kidney. 

124.  Atrophy  of  kidney  and  formation  of  great  c\st. 

125.  Tubercular  kidney. 

126.  Uric  acid  crystals. 

127.  Oxalate  of  lime  crystals. 
126.  Triple  phosphate  crystals. 

129.  Tree  stone  of  the  kidnev. 

130.  Kidney   stones  composed  of  oxalate   of  lime. 

131.  Tree  stones  in  the  kidney. 

132.  Papilloma  of  bladder. 

133.  Stones  composed  of  urate  of  ammonia  and  soda 

134.  Bottle  containing  debris  of  (oxalate  of  liuic  c.ilculu^. 

^35'  Two  enormous  stones  composed  of  ilie  trii)le  phosphates. 

136.  Lithotrite. 

137.  Bulb,  glass  receiver  and  evacuating  catheter. 

138.  Bottini  instrument  and  electric  battery. 

139.  Filiform  and  giun  elastic   Fnglish  bougies. 

140.  Maisoneuve's  urethrotonu. 

141.  Fpithelioma  of  the  penis  with  destruction  of  the  j;lan«. 

142.  A  hard  epithelioma  of  the  glans  penis  with  phimosis. 

142.  Vaginal  hydrocele. 

143.  Hydrocele,  right  side. 

144.  Congenital  hydrocele. 
145A.     Infantile  hydrocele. 

145B.     Encysted  hydrocele  of  cord. 

146.  Hydrocele  of  cord  passing  through  funicular  process. 

147.  Ulcer  produced  by  application  of  ice. 

148.  Acute,  rapidly  spreading  ulcer  of  leg,  following  infection. 

149.  Malignant  ulceration  of  buttock  following  a  burn. 

150.  Traumatic  gangrene  of  hand  from  a  crush. 
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151.  Diabetic  and  senile  gangrene. 

152.  Diabetic  gangrene  in  an  old  man. 

153.  Normal  skin. 

154.  Papilloma  of  skin. 

155.  Varicose  veins  of  the  legs. 

156.  Varicose  veins  of  the  legs. 

157.  Thrombus  and  embolism — embolus. 

158.  Plexiform  angioma. 

159.  Tubulated  aneurysm. 

160.  Sacculated  aneurysm. 

161.  Dissecting  aneurysm. 

162.  Laminated  coagulum  in  sac. 

163.  Various  methods  of  ligation  for  aneurysm. 

164.  Matas'  method  of  arteriorrhaphy. 

165.  a.  Aneurysmal  varix.     b.  Varicose  aneurysm. 

166.  Aneurysm  of  the  subclavian  artery. 

167.  Outlines  of  arterial  system. 

168.  Secondary  suture  of  nerve.     Bridging  defect  with  silk. 

169.  A  bridge  of  muscle  in  the  sciatic  nerve  of  a  dog. 

170.  Section  through  regenerated  nerve  in  a  bridge  of  muscle. 

171.  Connective  tissue  cells  in  which  there  are  fat  drops. 

172.  Fatty  tumor  showing  the  lobules. 

173.  Fatty  tumor  of  the  shoulder.     Twelve  years'  growth. 

174.  Subcutaneous  areolar  tissue. 

175.  Dense  fibroma  of  abdominal  wall. 

176.  Osteomata  of  the  cranium. 

177.  Hyaline  cartilage. 

178.  Elastic  cartilage. 

179.  Fibro-cartilage. 

180.  Chondromata  of  the  ear. 

181.  Histologic  structure  of  a  tooth. 

182.  Later  development  of  germ  organ. 

183.  Showing  enamel  organ  of  permanent  tooth. 

184.  Dentigerous  cysts. 

185.  Dentigerous  cyst  formed  around  non-erupted  teeth. 

186.  Dentigerous  cyst  formed  around  a  non-erupted  tooth. 

187.  Fibrous  odontome. 

188.  Capillary  angioma. 

189.  Microscopical  section  of  a  capillary  angioma. 

190.  Congenital  angioma  confined  to  the  skin. 

191.  Microscopical  section  of  a  cavernous  angioma. 

192.  Erichsen's  method  of  multiple  ligation  of  angioma. 

193.  Multiple  ligation  of  angioma. 

194.  Myxomatous  tissue  under  a  high  power. 

195.  Nasal  polypus.     A  myxo-fibroma. 

196.  Nasal  polypus  (mucous)  under  a  low  power. 

197.  Section  of  an  intra-mural  uterine  myoma. 

198.  Uterine  myo-adeno-fibroma. 

199.  A  cyst  formed  in  an  intra-rnural  myoma. 

200.  Neuroglia  cells.    Ganglion  cells. 

201.  Diagram  showing  brain  localization. 

2Q2.  Normal  glandular  tissue  of  mammary  gland. 

203.  Adenoma  of  thyroid  gland. 

204.  Adenoma  of  ovary. 
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905.  Sebaceous  cyst 

2o6l  Germinal  epithelium. 

207.  Case  of  ovarian  tumor. 

208.  Multilocular  ovarian  cyst. 

209.  Head  of  embryo  more  advanced.     (After  His). 
2ia  G>ngenital  branchial  tumor. 

211.  G>ngenital  branchial  tumor. 

212.  Branchial  tumor. 

213.  Diagram  of  thyro-glossal  duct. 

214.  Multilocular  ovarian  dermoid. 

215.  Section  of  a  teratoma. 

216.  a.  C3rsticercus.    b.  Circle  of  hooklets  of  scolex. 

217.  a.  Head  of  taenia  solium,    b.  Ovum  of  taenia  solium. 
21&  Taenia  ecchinococcus. 

2191  a.  Cuticula  of  ecchinococcus  cyst.    b.  Hooklets  from  scolex. 

22a  Scolices  of  taenia  ecchinococcus  attached  to  wall  of  bror/d-capsulo. 

221.  Small  round-cell  sarcoma. 

222.  Inunense  round-cell  sarcoma  of  scapula. 

223.  Large  spindle-cell  sarcoma. 

224.  Small  spindle-cell  sarcoma. 

225.  Giant-cell  sarcoma. 

2261  Sarcoma  of  upper  jaw.    Non-operable. 

227.  Muscular  tissue  of  a  myoma. 

2aB.  Melano-sarcoma. 

229.  Melano-sarcoma  of  the  chin. 

23P,  Osteo-chondro-sarcoma  of  tibia. 

231.  Spindle-cell  sarcoma  of  thigh. 

232.  Epulis  of  jaw. 
^33.  Sarcoma  of  jaw. 

234.  Endothelioma  of  parotid. 

2SS-  Endothelioma  of  pleura. 

236,  Lymphangio-endothelioma  of  breast. 

237.  Hyaline  endothelioma   (cylindroma)   of  breast. 
2(38.  Endothelioma  of  tonsil. 

2391  Endothelioma  of  sacrum. 

24a  Endothelioma  of  crest  of  ilium. 

241.  Intravascular  hemangio-endothelioma. 

242.  Perithelioma  of  mamma. 

243.  Endothelioma  cylindromatosum  of  nose. 

244.  Psammoma  of  dura  mater. 

245.  Cholesteatoma  of  dura  mater. 

246.  Epithelioma  of  arm  following  a  burn. 

247.  Epithelioma  of  side  of  face  following  an  injury. 

248.  Excision  of  epithelioma  of  lip. 

249.  V-shaped  excision  of  lip. 

25a  Diefenbach's  method  of  excision  of  lip. 

251.  Von  Bergmann's  method  of  excision  of  lip. 

252.  Epithelioma  of  chin  in  woman  aged  seventy- four. 

253.  Epitheliomatous  ulcer  of  lower  lip. 

254.  Carcinoma  of  the  parotid  gland. 
4S5-  Adeno-carcinoma  of  stomach. 
asfiu  Adeno-carcinoma  of  stomach. 

2|S7.  Adeoo-cardnoma  of  stomach,  laid  open. 

j^B.  Scirrhus  of  stomach. 
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313.  Anatomy  of  inguinal  canal. 

314.  Anatomy  of  inguinal  canal. 

315.  Single  truss  with  soft  leather  pad. 

316.  Double  hernia  with  soft  leather  pads. 

317.  Single  truss  with  enameled  hard  pad. 

318.  Double  truss  with  enameled  hard  pad. 

319.  Method  of  introducing  sutures  in  hernia  operation. 

320.  Introducing  sutures  in  making  new  canal. 

321.  Showing  anatomy  of  femoral  region. 

322.  Femoral  hernia. 

;^S'  -^  very  large  strangulated  scrotal  hernia. 

324.  Imperforate  anus. 

^S-  Imperforate  rectum. 

326.  Imperforate  rectum  and  anus. 

327.  Rectum  connecting  with  bladder. 

328.  Rectum  connecting  with  urethra. 

329.  Rectum  conecting  with  vagina. 

330.  Diagram  of  perirectal  abscesses. 

331.  Diagram  of  fistulae  in  ano. 

332.  Complete  prolapse  of  the  rectum. 

TiS3-  Lymph-angiona  of  the  tongue  (.After  D.  J.  Hamilton). 

334.  A  cavernous  lymph-angioma  of  the  forearm. 

335.  Capillary-  lymph-angioma  of  the   peritoneum    (.\ftcr    Jlioma). 

336.  Lymph  follicle  made  up  of  lymphocytes. 

337.  L>Tnphatic  leukemia.     Girl  aged  fifteen. 

S^ilt^.  Blood  in  a  case  of  spleno-mcchillary  leukemia. 

339.  Lymphatic  leukemia. 

340.  Lymphatic  leukemia.     Male,  seven  years  old. 

341.  Spleno-medullary  leukemia.     Male,  aged  twenty-nine. 

342.  Lymphatic  gland.     Pseudoleukemia. 

343.  Trough  for  fracture  of  lower  jaw. 

344.  Tracing  of  fracture  of  clavicle. 

^5.  Sayre's  dressing  for  fractured  clavicle. 

346.  Sayre's  dressing  for  fractured  clavicle. 

347.  E.  Anatomical  neck.    S.  Surgical  neck  of  humerus. 

348.  Splints  for  fracture  of  neck  of  humerus. 

349.  Fracture  of  humerus  just  below  anatomical  neck, 

350.  Fracture  of  shaft  of  humerus.     X-ray  tracing. 

351.  Fracture  of  shaft  of  humerus.     X-ray  tracing,  showing  wiring. 

352.  Trough  for  the  support  of  the  arm  and  forearm. 

353.  Determining  the  relation  of  the  condyles. 
354-  Locating  the  condyles  and  olecranon  process. 

355.  Locating  the  head  of  the  radius. 

356.  Seeking  for  lateral  motion  in  the  joint. 

357.  Diagram  illustrating  fractures  of  lower  end  of  humerus. 

358.  Diagram  illustrating  fractures  of  lower  end  of  humerus. 

359.  Fracture  of  internal  condyle. 

360.  Fracture  of  humerus  above  the  condyles.      X-ray  tracing. 

361.  X-ray  tracing  of  normal  eblow  joint.     Anterior-posterior  view. 

362.  X-ray  tracing  of  normal  elbow  joint.     Lateral  view. 

363.  Swath  for  maintaining  arm  in  acute  flexion. 

364.  Arm   fixed  in   acute   flexion  by   swath. 

365.  Arm  held  in  position  of  acute  flexion  by  adhesive  plaster. 

366.  Internal  right  angle  splint. 
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367.  Fracture  above  condyles.     X-ray  tracing. 

368.  Internal  condyle  of  humerus  broken  off. 

369.  Fracture  of  the  olecranon.     X-ray  tracing. 

370.  Dressing  for  fracture  of  the  olecranon. 

371.  Green-stick  fracture  of  the  ulna. 

372.  Supination  for  fractures  of  the  radius  above  the  middle. 
yjZ'  Dressing  for  the  forearm  with  thumb  up. 

374.  Fracture  of  shaft  of  the  ulna.    X-ray  tracing. 

375.  Fracture  of  both  bones  of  the  forearm.    X-ray  tracing. 

376.  Fracture  of  both  bones  of  forearm.    Antero-posterior  view. 

377.  Fracture  of  both  bones  of  forearm.    Lateral  view. 

378.  Colles'  fracture — child.     X-ray  tracing. 

379.  Colles'  fracture — antero-posterior  view.    X-ray  tracing. 

380.  Colles'  fracture — lateral  view.     X-ray  tracing. 

381.  Colles'  fracture.     X-ray  tracing. 

382.  Colles'  fracture.     X-ray  tracing. 

383.  Silver-fork  deformity. 

384.  Fracture  of  the  fourth  metacarpal  bone.     X-ray  tracing. 

385.  Splint  for  fracture  of  the  phalanges. 

386.  Splint  for  fracture  of  the  phalanges. 

387.  Fracture  of  pelvis. 

388.  Nelaton's  and  Bryant's  lines. 

389.  The  femur. 

390.  Method  of  applynig  adhesive  plaster  for  extension. 

391.  Thomas'  hip  splint. 

392.  Long  side  splint  with  extension  applied. 

393.  Showing  displacement  in  fractures  of  upper  third  of  femur. 

394.  Correction  of  displacement  by  use  of  double  inclined  plane. 

395.  Supra-condyloid  fracture  of  femur. 

396.  Fracture  of  femur — lower  third.     X-ray  tracing. 

397.  Right  leg  carried  outwards  to  prevent  bowing. 

398.  Showing  displacement  in   supra-condyloid   fractures. 

399.  Method  of  correcting  displacement  in  supra-condyloid  fractures. 

400.  Cabot's  wire  splint. 

401.  Separation  of  lower  epiphysis  of  femur.    X-ray  tracing. 

402.  Cradle  for  protecting  the  foot  from  the  bed  clothes. 
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CHAPTER  I. 

BANDAGING. 


Bandaging  as  a  system  may  be  said  to  be  a  lost  art.  The  handkerchief 
bandages  of  M.  Mayor,  and  the  many  patterns  of  Scultctus  and  Pare,  have 
practically  disappeared  from  the  text  books.  The  application  of  a  bandage, 
however,  constitutes  a  very  important  part  of  the  surgeon's  work  and  the 
student  of  medicine  should  so  familiarize  himself  with  the  more  important 
patterns  as  to  become  proficient  in  their  application.  To  be  able  to  bandage 
evenly,  neatly,  and  quickly,  so  as  to  give  the  proper  amount  of  support,  re- 
quires judgment  and  extended  experience. 

The  Use  of  Bandages. — Bandages  are  used  to  hold  dressings  in  place 
after  operations  and  after  casualty  wounds ;  to  retain  splints  in  position  in 


Bandage   roller. 


loses  of  fractures  and  dislocations;  to  give  suppfjrt  k 
■Illation;  to  immobilize  joints;  and  to  make  cdiitprcssi 
rgans  such  as  the  breast  and  testicle. 

Bandages  are  prepared  of  different  material?.     Tho-iie  most  frequently 
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used  are  made  of  bleached  or  unbleached  muslin,  cheese-cloth,  cross-ba 
crinoline,  flannel  and  rubber  sheeting. 

The  Roller  Bandage. — The  roller  bandage  is  usually  made  of  g. 
or  muslin.  This  is  torn  or  cut  into  strips  of  varying  width  and  length, 
hospitals  the  bandages  are  rolled  on  a  bandage  roller  (Fig.  i)  while 
surgeon  in  private  practice  usually  purchases  his  bandages  ready  to  usi 
some  dealer;  but  the  medical  student  should  be  familiar  with  the  meth 
of  rolling  bandages  by  hand. 

The  ordinary  bandage  is  from  two  to  three  inches  in  width  and  fi 
five  to  nine  yards  in  length.  To  roll  this  bandage  by  hand,  the  end  of 
strip  of  gauze  or  muslin  should  first  be  folded  several  times  so  as  to  fc 
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,  Dimensions  of  Bandages. — Bandages  vary  in  length  and  width  ac- 

cording to  the  part  to  which  they  are  to  be  applied.    Bandages  one  inch  in 
width  and  three  yards  in  length  are  suitable  for  the  fingers  and  toes.    Band- 


ages two  inches  in  width  and  six  yards  in  k'nt-ih  an'  suitable  for  the  extrem- 
ities of  children,  and  for  head  Iwinilages  in  cases  of  a<luhs.  Bandages  two 
and  one-half  inches  in  width  and  seven  yards  in  lk.'n^tli  arc  suiiaiile  fur  the 
extremities  of  adults.     Bandages  three   inches  in  width  and  nine  yards  in 


length  are  suitable  for  the  thigli,  groin,  and  li 
inches  in  width  are  suitable  lor  the  trunk. 

General  Riles  for  BAXDACiNr,. —  llu' 
and  be  npon  the  right  5i<lc  of  the  part  i'  1h 
the   right  hand,  while  the  external  >iirl":u<. 
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upon  the  part  and  held  by  the  left  hand  until  secured  by  o 
af  the  strip.  The  bandage  is  then  applied  by  carrying  it 
from  left  to  right,  and  from  before  backwards,  each  tun 
preceding  one  by  about  two-thirds  of  its  width.  If  the  pai 
increases  quite  rapidly  in  size,  as  the  calf  of  the  leg,  Uii{ 
the  bandage  should  be  reversed  at  every  turn,  or  applied 
figure-of-eight  in  order  to  secure  an  even  application  ai 
running  up  the  limb.  The  reverse  is  made  by  fixing  the 
the  hmb  with  the  fingers  of  the  left  hand,  as  it  commences 
anterior  surface  of  the  part,  and  slacking  the  bandage  fc 
part  and  roller,  while  the  latter  is  given  a  half  turn  from  i 
(Fig.  4).  The  reverses  shouhl  be  on  a  line  in  order  that 
present  the  best  appearance,  and  diey  should  not  be  made 
inences,  as  the  crest  of  the  tibia,  or  they  will  be  uncomfortj 
a  wrinkling  of  the  skin.   ■ 
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'■IK-   .S- — Mtlhod  of   renioving  a  bandage. 

Tlie  bandage  shoidd  be  so  applied  as  to  meet  the  req 
case.  It  may  be  simply  wound  alxjut  the  ]>art  in  cases 
swelling  is  to  be  feared:  or  it  may  be  <iuite  firndy  applied 
of  making  pressure,  rflieving  swelling  or  securing  splint! 
position. 

TfrE  Ric.mcjvat.  of  I!.\nii.\(;t;s. — .A  bandage  may  be 
purpose  i.if  inspecting  the  part,  renrnving  stitches,  changing 
it  has  become  knise.  or  if  it  has  fulfilled  its  fimctitm.  Whi) 
work  upon  the  surgeon  or  bis  assistants,  it  is  nsiiatly  agreea 
to  have  the  bandage  quite  )re<|iicntly  remnvcd.  the  part  bat 
with    alcohiil.   the   dressings   renewed,  and   the  bandage  re 
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Obliqi-e  Bandacks. 
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SPECIAL  BANDAGES. 

—In  the  application  of  tliese  bandages  the  turns 
the  extremity,  leaving  uncovered  ]Kirtions  of  the 


^l^**!  between  the  turns.  They  mav  be  used  to  adv; 
•"^£■5  have  to  be  frequently  changed  and  where  no  t 
re'^iiiitecl  upon  the  part  (Fig,  6). 


Spiral  Bandages. — With  tbc-^f  bandages 
the  part  in  a  spiral  direction,  each  turn  ovi 
one-half  to  two-thirds  of  its  width.      TIkm 
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practically  of  the  same  dimensions  throughout,  as  the  arm.  chest,  or 
(Figs.  7  and  8). 

The  Spiral  Reversed  Bandage. — This  is  in  verj-  frequent  use. 
reverses  are  made  by  giving  the  roller  a  half-turn  downwards  whensv 
bandage  commences  to  run  up  the  limb.    The  reverses  should  be  madi 


^'S  9 — Spicn  baiidafic. 
time  the  bandage  reaches  a  certain  point  of  the  limb  so  that  they  \vi 
in  line,  and  are  continued  as  long  as  the  pan  increases  in  size  (see  Fig 
Spica  Bamiage. — When  the  turns  of  tlie  bandage  cross  each  othi 
an  obtuse  angle,  leaving  the  previous  turn  alwut  one-third  uncovered 
bandage  is  known  as  a  spica  bandage.  This  bandage  is  especially  u: 
abf)at  the  hand,  shoulder,  fool,  and  groin  ( I-'ig.  ')]. 


shouliltr.  ellm 


:■:  Ki(;eit  1'..\mj.\i;i:. —  This  bandage  is  so  applied  that  its  turns 
of  a  figure  i-iglu.      riie  bandage  is  especially  useful  about  the  i 
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fixed  point  and  then  returned  to  the  first.  It  is  then  carried  forward  and 
backward  until  the  desired  area  is  covered.  Each  recurrence  of  the  band- 
age should  cover  two-thirds  of  the  preceding.  The  recurrences  are  held 
in  place  by  a  few  circular  turns  about  the  part.  This  bandage  is  especiallv 
useful  about  the  head  and  to  cover  stumps  after  amputation  (Fig.  ii). 


Ijige  for  hui 


CoMPOfND  R\.\i),\(;i:s. — These  bandagei 
pieces  of  cloth  which  have  been  sewed  nr  | 
lo  hold  dressings  in  position  in  special  part 

The  Si-vgle  T  Bandage. — This  is  made  nt  a  s 
ficient  width  and  length,  by  attaching  a  secnnd  piece 
angles   (Fig  12). 

The  Double  T  Baxdagk.— The  dnnble  T  hai 
single  T  by  having  two  perpcn<licular  Mrips  aitachi-ii 
in  place  of  one,  or  in  having  the  singk-  striii  >p]ii 
especially  useful  in  securing  dressiiif,'s  ti>  ihv  |nriii 
men  (Fig.  13). 
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Fig.  12. 
Many-Tailed  Banuaciks. — These  h:i 
muslin  of  various  widths  and  lengths  In 
or  more  pieces.  A  four-tailed  bandage  n 
taking  a  piece  of  roller  bandage  three  ■ 
yard  in  length  and  splitting  its  twu  c.xtni 


-  du-  L.wor  jaw  hv 
ill   width  and  one 


inches  of  the  center.  The  center  is  then  applied  to  the  c 
that  passes  around  the  chin  in  front  is  carried  behind 
while  that  going  beneath  the  jaw  is  carried  up  the  sides  i 
of  the  ears,  and  tied  on  the  top  of  the  head.  The  latter  : 
from  slipping  over  the  head  by  securing  its  ends  to  thow 
passes  about  the  neck,  as  in  Fig.  14. 

The  four-tailed  bandage  may  also  be  used  for  h 
place  on  the  top  of  the  head,  as  in  Fig.  15. 


Fig,   17, — Folding  a  handkerchief. 


Manv-tailed  bantUges  are  often  used  for  the  purpose  of  securing;  dress- 
ing In  place  upon  the  chest  or  abdomen,  by  taking  pieces  of  muslin  of  suf- 
ficient length  and  width  and  splitting  the  ends  into  many  tails.  The  bandage 
is  then  passed  beneath  the  chest  or  abdomen  and  the  ends  tied  together  in 
front. 


\z: 


Fig.    18. — Handkerchief  folded    intci  an  obior.3. 


Fii{.    19.— Cra 


[  bandage. 


Handkerchief  Bandage. — A  handkerchief  or  square  piece  of  muslin 
is  often  used  for  the  purpose  of  protecting  a  part  or  holding  dressings  in 
place  (Fig.  16).  The  handkerchief  may  be  so  folded  as  to  produce  a  num- 
Ixr  of  forms,  perhaps  the  most  frequent  being  the  triangle,  which  is  pro- 
duced by  placing  the  diagonal  ends  of  the  handkerchief  together  (Fig.  17) ; 
or  the  square  may  be  folded  ttvo  or  three  times  ujxtn  itself  so  as  to  produce 
an  oblong  (Fig.  18)  ;  or  a  triangle  may  be  .iiade  into  a  cravat  by  turning  the 
apex  back  to  the  t»se  and  then  folding  this  form  two  or  three  times  upon 
itself  (Fig.  19). 


Fig.  20.— Handkercliief   for  liimd. 

The  Handkerchief-Triangle   for    rin-:   llwn. — The   lack  of  the 
liand  is  laid  upon  the  triangle  so  that  the  base  nf  the  triaii^^le  is  at  the  wrist 
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and  the  fingers  esti-nded.  The  apex  of  the  triangle  is  then  drawn  over  the 
ends  of  the  lingers  and  palm  oi'  the  hand  and  carried  hack  to  the  wrist, 
while  the  ends  of  the  base  are  carried  twice  or  more  about  the  wrist  and 
knotted  (Fig,  20).  Tlie  haivlkci-chicf  is  \cry  useful  for  covering  the  hand 
and  for  preventing  dn---  ■■,:.■  ■::   -.ik'il. 


-Oecipi  to -frontal  triangle. 

Dccipito-Frontal  Triangle.^A  handkerchief  from  twenty  toT 
four  inches  square  is  folded  into  the  form  of  a  triangle.  The  base  is  placed 
at  the  occiput  while  the  body  of  the  handkerchief  is  allowed  to  fall  over  the 
head  and  the  apex  of  the  forehead.  The  two  ends  of  the  base  are  then 
brought  around  to  the  forehead  and  over  the  apex  and  knotted.  The  ape.-c 
is  then  turned  back  over  the  knots  and  secured  with  a  pin.    This  handker- 


Fig,  2j. — Modified 


chief  is  useful  for  the  purpose  of  holding  drtssings  in 
head  (  Tig.  21 ). 
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Mento-Vebtico-Occipital  Cravat. — A  square  of  from  twenty-f< 
to  thirty  inches  is  folded  so  as  to  produce  a  cravat  The  center  of  this 
then  placed  beneath  the  chin,  while  the  extremities  of  the  cravat  are  carri 
in  front  of  the  ears  and  over  the  top  of  the  head,  where  they  cross.  Th 
are  then  continued  down  the  sides  of  the  head  posteriorly  and  made 
cross  at  the  occiput,  where  they  are  knotted  {Fig.  22).  In  the  modified  ban 
age  the  ends  arc  carried  across  the  sides  of  the  head  to  the  chin  in  fro 
where  they  are  knotted  (Fig.  23),  These  bandages  are  used  to  hold  dre; 
ings  in  place  in  fractures  of  the  jaw.  and  are  also  used  to  secure  dressin. 
in  place  about  the  lower  jaw,  sides  of  the  face,  top  of  the  head  or  occiput. 

Handkerchief  Covering  for  the  Head. — Turn  down  one  corner  ■ 
a  large  "handkerchief  and  apply  this  part  to  the  forehead,  allowing  the  bot 
of  the  handkerchief  and  apex  to  fall  over  the  lop  and  back  of  the  hea 
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The  ends  are  then  carried  above  the  ears  and  pinned  at  the  occiput  over  the 
apex  of  the  handkorcliici.  This  makes  a  j^m^d  covering  for  the  head,  pro- 
tecting it  and  hulding  ilressini:rs  in  i>lacc  I  Fig.  24). 

(iKv.— Fold  the  diagonal  ends  of  a  square  so 
If  center  of  tliis  henenth  the  axilla,  bring  the 
i?s  nt  the  tup  of  the  sliotdder.  They  are  then 
hf  opposite  side  and  kimited  (Fig.  25).  This 
dressings  lo  the  a\illa  and  top  of  the  shoul- 

^■sol^v  IIwiiKr.Riiiirr  koi;  tilv:  Hhk^st. — Take  a  handkerchief 
ii:ire  •'(  fmrn  [wcnty-four  !■>  twcnty-ci^ht  inches.     Fold  this  into 

mil  a]i])ly  ilir  base  liciicaih  thi'  liri.Msi.  Tiring  one  end  over  the 
ml  icr  and  cAvry  tli.-  uttur  ilir.  >iil;1i  the  axilla,  crossing  the  back 


Bi: 
as  to  form  a 
ends  up  and  allow  the 
carried  through  the  a> 
bandage  is  ttsefiil  in  ^ 
der. 

Srsi'i- 
having  a  s 
a  triangle 
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of  the  opposite  shoulder,  where  two  ends  are  knotted.  The  apex  is  then 
brought  over  the  shoulder  and  pinned  to  a  point  in  the  back.  This  bandage 
H  useful  in  supporting  the  breast  and  in  holding  dressings  in  position  ( Fig. 

26). 


Fig.  a6. — Suspensory  handkerchief  for  the  breast. 

Barton's  Bandage. — Take  a  roller  two  inches  in  width  and  six  yards 
in  length,  apply  the  end  of  the  bandage  near  the  mastoid  and  carry  the  roller 
across  the  back  of  the  head  beneath  the  occiput  and  then  upwards  behind 
the  ear  and  across  the  center  of  the  top  of  the  head.  The  bandage  is  then 
carried  downwards,  in  front  of  the  ear  and  beneath  the  chin,  and  up  the 


Fiff.  28.— BanihKc  fur  ^i■U■  i.f  the  f;ic 


F^  37. — Barton*!  bandage  for  head. 

other  side  of  the  face,  crossing  the  first  ban<Iat,'L'  on  tlie  tup  of  ihc  head.  It 
a  then  carried  down  the  side  of  the  hea<l,  back  df  the  car  \»  the  {>uint  of 
•tarting.  The  bandage  is  then  carried  frotu  this  jioint  arimti  1  htncath  the 
tar  crossing  the  chin  and  back  to  the  point  of  starting.  Tliosf  turns  may  be 
1  tmtil  the  roller  is  exhausted.    This  bandage  is  useful  in  tcniporary 
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dressing  of  a  fracture  of  the  luwer  jaw.     It  may  also  he  used  for  the  pur-J 
pose  of  holding  dressings  in  position  (  Fig.  27J. 

Bandage  for  the  Side  of  the  Face, — Take  a  roller  two  incites  i^ 
width  and  six  yards  in  length.  The  initial  extremity  of  the  bandage  is  ap^ 
plied  beneath  the  chin  and  one  or  two  Inrns  made  just  behind  the  eye.  > 
the  top  of  the  head  and  down  behind  the  opposite  car.  for  the  purpose  ofl 
securing  the  bandage.  Diagonal  turns  are  then  made  around  the  hea(£ 
each  turn  upon  the  affected  side  covering  in  about  two-thirds  of  the  prt 
vious  bandage.  These  turns  are  continued  until  the  entire  side  of  the  faai 
is  covered.  Every  alternate  turn  should  be  carried  in  front  of  the  opposiaj 
ear.  One  or  more  circular  turns  are  then  made  around  the  head  at  riglH_ 
angles  lo  the  previous  turns  and  passing  over  the  occiput  and  forehead. 


bandage  of  llie  liead. 


Where  these  bandages  cross  over  the  side  of  the  head  ihey  should  be  securi 
by  one  or  more  pins.  This  bandage  is  useful  for  supporting  the  jaw  Bli\ 
holding  dressings  in  place  at  the  side  of  the  head  (Fig.  28)- 

Occipito-Frontai,  Recl-rrent  Bandage  of  the  Head. — Roller  two 
inches  in  width  and  six  yards  in  length.  The  bandage  is  secured  by  placing 
one  end  on  the  forehead  and  carrying  the  roller  twice  about  the  head,  from 
forehead  to  occiput.  When  the  roller  comes  back  to  the  forehead,  a  right- 
angled  turn  is  made  and  the  roller  is  carried  backwards  across  the  top  of 
Ihc  head  to  the  circular  bandage  behind.  It  is  then  carried  forward  and 
backward,  each  turn  overlapping  two-thirds  of  the  preceding,  until  one- 
half  of  ihe  head  is  covered.  The  roller  is  then  carried  once  or  twice  about 
the  head  for  the  purpose  of  securing  the  ends  of  the  recurrent  bandage:  the 
remaining  half  of  the  head  is  then  covered  by  the  same  method 
sued  in  covering  the  first  half.     Two  additional  circular  turns  are  then  made. 


.J 
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about  Ihe  head,  for  the  purpose  of  securing  tiie  ends  of  the  second  half  of 
the  recurrent  bandage,  when  tlie  bandage  is  fixed  with  pins  (Figs.  29,  30 
and  31  J. 

Tr.^nsverse  Reclrrent  Basliage  kor  the  Head. — The  only  differ- 
ence between  this  and  the  foregoing  is  that  the  bandage  is  carried  trans- 
versely across   the  top  of  the  head   instead  of  antcro-posteriorly.     These 

Fig.  31.— Occipitd-froiilrtl   rccMrrcdt  baiid.-igc  i.ii.' .ii:''     ••' 

of  the  hcnd. 

bandages  are  used  for  the  purjiosc  of  .securing  dre^^i1l^s  in  place  upon  die 
top  of  the  head  or  forehead  (Fig.  32;. 

Bandage  for  tiik  Right  Evi;. — liollcr  two  iiiche>  in  width  and  fmr 
yards  in  length.  The  Iwindage  is  fixed  hy  carrying  it  twice  around  the  head 
from  the  forehead  to  the  occiput.  It  is  then  carried  from  the  fnrchcail 
over  the  left  side  of  the  head  to  the  cicciimt  and  lirnuglit  .innmd  hcncath 
the  right  ear,  across  the  check  and  over  llie  bridge  uf  the  n.iso.      I  lirci^  .if 


FiB-  33- — Bandage  for  the  rigln  c 
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four  of  these  turns  are  made,  each  one  covering  about  two-thirds  of 
preceding.  The  bandage  is  then  fixed  in  place  by  making  two  circ 
turns  about  the  head.  In  this  bandage,  the  ear  may  or  may  not  be  cov« 
(F'g-  33)- 

Ban'oage  for  Both  Eves. — Roller  two  inches  in  width  and  six  yi 
in  length.  The  bandage  is  fixed  by  carrying  it  twice  around  the  head  f; 
the  forehead  to  the  occiput.  It  is  then  carried  from  the  occiput  beneath 
right  ear  and  across  the  cheek  to  the  bridge  of  the  nose  and  from  tt 
across  the  left  parietal  eminence  to  the  occiput,  and  circularly  around 
head.  With  the  next  turn  the  roller  is  carried  over  the  right  parietal  e 
nence  across  the  bridge  of  the  nose  and  left  cheek,  and  beneath  the  eai 
the  occiput,  and  then  circularly  about  the  head.  These  turns  are  contin 
until  the  eyes  are  covered,  those  over  the  right  eye  ascending,  while  th 
over  the  left  are  descending:  the  intervening  turns  are  circular.  The  ba 
age  is  completed  by  circular  turns  about  the  head.  This  bandage  is  u 
for  holding  dressings  in  place  on  the  eyes  d'ig.  34). 


Fig.    35-— Obliqnc   liaiKlri^t'   for   ibf   lii'^nl.  l-it".   ,i6.— Occipito   frontal   banda^ 


ORr.iQUF,  BA.\ii.\t;E  of  thf.  Ufad. — Roller  two  inches  in  width  and  s 
yards  in  length.  The  bandage  is  sc'cureil  by  carrying  it  twice  about  t 
head  from  forehead  to  occiput.  From  the  occiput  it  is  carried  over  t 
right  parietal  eminence  to  the  forehead  and  then  circularly  around  tl 
head.  In  the  next  turn  it  is  carried  ovlt  the  left  parietal  eminence,  fro 
before  backwards,  anil  then  a  circular  turn  is  made  around  the  head.  The 
turns  are  repeated  from  alinve  downwarils.  each  turn  overlapping  one-ha 
to  two-thirds  of  the  preceding  until  the  sides  of  the  head  are  covered,  wht 
the  bandage  is  completed  liy  a  circular  turn  ahout  the  head  (Fig.  35). 

Occii'ITO-Fro.ntai,  Baxhack, — Roller  two  inches  in  width  and  foi 
yards  in  length.  The  handaf;c  is  fixed  by  a  circular  turn  from  the  forehea 
K.  the  occiput.  The  next  circular  turn  is  then  made  a  little  lower  on  tl'. 
occiiiut  and  higher  on  the  furflioad.  TIk'sc  turns  are  continued,  each  or 
overlapi)ing  the  jireceding  twn-i!tirds  ol  its  width.  The  turns  upon  th 
occiput  ascend,  while  those  ujicn  the  forehead  descend.  This  and  th 
foreiTi.ini,'  bandri;;e  iire   u-ed  largely    u<t  lioldint;  <lressings   in  place    (Fij 
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Fig-   37.— Occipjlii   f;niH!   baii<Irige. 

OttiPiTo- Facial  Bandage. — Roller  Hvo  inclies  in  wii 
yards  in  length.  The  initial  extremity  of  tlie  mlier  i-;  placed 
and  the  bandage  secured  by  two  turns  aliout  the  head,  froii 
occiput.  A  reverse  is  then  made  just  in  front  of  l!ie  ear  an( 
carried   over   the  top  of  ihc  head  and  ben'jalh  tiie  chin.     T\v 


four  of  these  turns  are  inade,  each  one  covering  about  two-thirds  of  the 
preceding.  The  bandage  is  then  fixed  in  place  by  making  two  circular 
turns  about  the  head.  In  this  bandage,  the  ear  may  or  may  not  be  covered 
( Fig- 33)- 

Eandace  for  Both  Eyes. — Roller  two  inches  in  width  and  six  yards 
in  lengtli.  The  bandage  is  fixed  bv  carrying  it  twice  aronnd  the  head  from 
the  forehead  to  the  occiput.  It  is  then  carried  from  the  occiput  beneath  the 
right  ear  and  across  the  cheek  to  the  bridge  of  the  nose  and  from  there 
across  the  left  parietal  eminence  to  the  occiput,  and  circularly  around  the 
head.  With  the  next  turn  the  roller  is  carried  over  the  right  parietal  emi- 
nence across  the  bridge  of  the  nose  and  left  cheek,  and  beneath  Che  car  to 
the  occiput,  and  then  circularly  about  ihc  head.  These  turns  are  contimied 
until  the  eyes  are  covered,  those  over  the  right  eye  ascending,  while  those 
over  the  left  are  descending:  the  intervening  turns  are  circvdar.  The  band- 
age is  completed  by  circular  turns  alx)ut  the  head.  This  bandage  is  used 
for  holding  dressings  in  place  on  the  eyes  (Fig.  ^). 


Fig.  .15.— Obliijiie   biiiiihigt   iV.r   llu'   head.  Fig.  36.— Otcipito   froillal  bamk 


OflLiguE  Band.^ge  of  the  Head. — Roller  two  inches  in  width  and  s'al 
yards  in  length.  The  bandage  is  secured  by  carrying  it  twice  about  thflS 
head  from  forehead  to  occiput.  From  the  occiput  it  is  carried  over  thi 
right  parietal  eminence  to  the  forehead  and  then  circularly  around  th< 
head.  In  the  ne.xt  turn  it  is  carried  over  the  left  parietal  eminence,  from 
before  backwards,  and  then  a  circular  turn  is  made  around  the  head.  These^ 
turns  are  repeated  from  above  downwards,  each  turn  overlapping  one-half 
to  two-thirds  of  the  preceding  until  the  sides  of  the  head  are  covered,  when 
the  bandage  is  completed  by  a  circular  turn  about  the  head  {l'"ig.  35). 

Occipitofrontal  Baxdagk. — Roller  two  inches  in  width  and  four 
yards  in  length.  The  bandage  is  fixed  by  a  circular  turn  from  the  forehead 
to  the  occiput.  The  next  circular  turn  is  then  made  a  little  lower  on  the 
occiput  and  higher  on  the  forehead.  These  turns  are  continued,  each  one 
overlapping  the  preceding  two-thirds  of  its  wHdth.  The  turns  upon  the 
occiput  ascend,  while  those  upon  the  forehead  descend.  This  and  the 
foregoing  bandage  are  used  largely  for  holding  dressings  in  place  (Fig. 
36). 


tJidic    v"B-    ■ 


BAKD.\GtKG 

ecured.  This  bandage  is  tii«d  for  the  purpose  of  securing  dn&^- 
lints  on  tiie  linger  ( fig.  39 ). 

TLET  Bandage  for  the  Hamj.  Thime,  and  Fixgess. — Roller 
□  width  and  three  yards  in  length.  The  bandage  is  lixcd  at  the 
>ne  or  two  circular  turns.  It  is  then  carried  down  the  dorsum  01 
I  and  over  its  tip  and  back  upon  the  palmar  surface  to  the  first 
alar  turns  are  then  made  about  the  thumb,  until  the  nietacarpo- 
1  joint  is  reached,  when  the  bandage  is  carried  across  the  back  of 
and  a  circular  Itirn  made  about  the  wrist.  The  bandage  is  then 
jwn  the  dorsum  of  the  index  finger  and  this  and  die  remaining 


Fig.  40.— Gaum  lei  bandage  for   tht   hand,  thumb  and 


Mered  in  the  same  manner  as  the  thumb.  The  bandage  is  com- 
'  a  circular  turn  around  the   wrisl  and  hand.     This  bandage  is 

useful  in  holding  dressings  in  place  as  in  case  of  bums  of  the 
S-  40). 

I-^At'NTLET  Bandage  for  the  Hand  and  W  kist. ^Roller  one 
Tdth  and  four  >^rds  in  length.  The  bandage  is  fixed  b>  two  cir- 
li  about  the  wrin.  passing  over  the  radial  to  the  ulnar  side.  It 
arried  obliquely  across  the  back  of  the  hand  to  the  base  of  llic 
tr,  around  whuch  one  lum  is  made,  and  then  back  to  the  wriil 
circular  turn  is  given.     Tlir  bandage  is  continued  in  this  inannt-r 

base  of  each  of  the  finders  and   thumb  is  included.     It  is  then 

1  by  carrying  the  roller  acroee  the  back  of  the  band,  and  between 

1):  and  indf\  fing*-'t    afi*!  th*^  barV  to  the  wrist  whore  n  circiilir 

and  the  bondage  secured  b>-  a  pin.     This  bandage  is  nsod  lor 

of  retaining  dressings  00  the  palmar  or  dorsal  surfaces  01  tlie 
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these  turns  are  made,  when  the  bandage  is  reversed  and  carried  once  al 
the  head,  from  forehead  to  occiput  It  is  then  secured  with  a  pin, 
few  pins  should  also  be  placed  where  the  reverses  are  made.  The  banc 
is  used  to  secure  dressings  to  (he  top,  back  and  front  of  the  head,  to 
temporal  region  and  chin  (Fig.  37). 

Galze  Bandage  for  the  Xeck  asd  Head. — Bandage  two  and  c 
half  inches  in  width  and  six  yards  in  length.  The  bandage  is  fixed 
carrying  it  twice  about  the  neck.  The  roller  is  then  carried  from  left 
right,  across  the  liack  of  iJie  neck  and  above  the  right  ear,  around  the  fc 
head  and  back  above  the  left  ear  and  then  twice  around  the  neck.  T 
bandage  is  continued  with  tliese  alternating  turns  until  the  entire  neck 
covered  in  and  the  dressings  sufficiently  supported. 


This  bandayc  is  usol  f.>r  thf  purjiuM-  ni  lioMinj;  .In^-ssings  in  place 
after  ojierations  iitmn  the  neck,  its  speoiiil  recnMiiiK-nduUoii  is  (hat  the  turns 
about  the  head  jirevent  the  liaiKlajj;e  iwrn  i\i]>[Mv^  ilnwu  and  leaving  the 
upper  iiortiim  of  tile  neck  unovereil  I  V'l'^.  ,vSi. 

ItAMi.MlKS     in-      TILK      L'l'l'KR      lixTKlvMITV — Sl'llJ.M.      IIWDACE     OF     THE 

FlMiick.— RclkT  line  inch  in  vvi<lth  an. I  one  ;inu  niie-half  \anls  in  length. 
The  Iwndage  is  secured  by  two  turn--  alioin  the  vvriM.  It  is  then  carried 
obliquely  across  the  hack  of  the  hand  ami  alnnj;  ilie  dorsal  surface,  and  over 
the  end  of  the  finger  and  hack  upon  its  jialniar  sin-face  tor  about  an  inch. 
Circular  turns  are  then  made  about  the  end  of  the  tin^;cr  and  are  followed 
by  spiral  or  spiral-rever.scd  turns  unlil  the  nieiacariio-phalangeal  joint  is 
reached,  when  the  roller  is  carried  again  across  the  hack  of  the  hand  and 
one  or  two  circular  turns  are  made  about  the  wrist  and  the  end  of  the 


B.\:«DAGING  2^ 

bandage  secured.    This  bandage  is  used  for  the  purpose  of  securing  dress- 
ings or  splints  on  the  finger  ( rig.  39>. 

G.\LNTLET  Bandage  for  the  Hani*.  Thumb,  and  Fixgers. — Roller 
one  inch  in  width  and  three  yards  in  length.  The  bandage  is  fixed  at  the 
wrist  by  one  or  two  circular  turns.  It  is  then  carried  down  the  d-JTSum  of 
the  thumb  and  over  its  tip  and  back  upon  the  palmar  surface  to  the  drst 
joint,  circular  turns  are  then  made  about  the  thumb,  until  the  metacarpo- 
phalangeal joint  is  reached,  when  the  bandage  is  carried  acrois  the  back  of 
the  hand  and  a  circular  turn  mailc  about  the  wrist.  The  bandage  is  then 
carried  down  the  dorsum  of  the  index  finger  and  this  and  the  remaining 


Fig.   40. — Gail  n  tie  I   baivlaRc 


fingers  covered  in  the  same  manm^T  as  the  tliumb. 
pleted  by  a  circular  turn  around  ihi:   wrist  an-' 
«specially  useful  in  holding  dressinj;;*  in  place  a 
hand   (Fig.  40). 

Demi-Gaintlet  Banhagk  roH  the  IIand 
inch  in  width  and  four  yards  in  k-ngtli.  Tlio  lia 
cular  turns  about  the  wri-t,  passing  over  the  ra 
is  then  carried  obliquely  airmss  the  back  <•]  thu 
little  finger,  around  which  mie  turn  is  niad<..  ai 
where  a  circular  turn  is  given.  The  bandage  is  c.>ntitnied  in  this  ntann-jr 
until  the  base  of  each  of  the  finq:er>  and  thumb  is  included.  It  is  then 
completed  by  carrying  the  rnlier  across  the  Ijack  of  the  hand,  and  between 
the  thumb  and  index  fini^'or-;.  ami  ihen  Itack  to  the  wri-t  wbire  a  ciri'idar 
torn  is  made  and  the  biiidaije  sccnreii  by  a  pin.  Tlii-  b.Tnda;;e  1=  u.-td  f^T 
the  purpose  of  retaining  drcssintjs  on  thi.-  painiar  nr  li.ir-a!  -iiriaces  ■■(  t!u- 
Innd  (Fig.  41)- 


b.     The  ban. 

iage  is  com- 

hand 

1.     Thi.- 

■  ban 'kg 

e  is 

■  ■"  ^' 

k:rns  -A 

the 

A  NO 

\Vh!V].. 

-Roller 

ono 

ida^'c 

N  tixed 

.  bv  two 

cir- 

lia  I  t'. 

the  ulnar  iide. 

It 

hand 

'.-   the 

base  of 

the 

d  thi 

n  back 

t.-.  the  V 

vrin 

BANDAGING 


Spica  Bandage  of  the  Thumb. — Roller  one  inch  in  widtli  and  three 
yards  in  length.  The  bandage  is  fixed  bv  two  circular  turns  about  the  wrist. 
It  is  then  carried  along  the  dorsum  to  the  thumb,  over  its  tip  and  back  on 
the  pabiiar  surface  to  the  first  joint,  when  on?  or  two  circular  turns  are 
made  about  the  end  of  the  thumb.  The  bandage  is  then  carried  across  thi' 
back  of  the  hand  ancl  a  circular  turn  is  made  about  the  wrist.  Figure-of- 
eight  turns  are  then  made  about  the  thumb  and  wrist,  each  turn  about  the 
thumb  covering  in  two-thirds  of  the  preceding  one,  while  the  figure-of- 
eight  turns  ahernate  with  the  circular  about  the  wrist.  These  turns  art- 
continued  until  the  thumb  and  metacarpal  region  are  covered  in.  The  band- 
age is  then  completed  by  a  circular  turn  about  the  wrist.    This  bandage  1 


u.sed  to  secure  splints  i.ir  dressings  to  the  back  of  the  hand  and  thumb 


(Fig.  42). 


Spiral  Reversed  Dand.^ce  or  the  Vvver  Exthemity. — Roller  two 
and  one-half  inches  in  width  and  seven  yards  iu  length.  The  bandage  is 
secured  by  two  circular  turni  about  the  wrist.  It  is  then  carried  across  the 
back  of  the  hand  to  the  hst  phalangeal  joint  where  two  circular  turns  are 
made  about  the  fingers.  The  hand  is  covered  by  ascending  spiral  01  spiral- 
reversed  turns  until  the  base  of  the  thumb  is  reacherl,  when  two  figure-of- 
eight  turns  are  made  about  the  thumb  and  wrist.  The  bandage  is  then 
carried  up  the  forearm  and  arm  hy  spiral  or  sniral- re  versed  turns  until 
the  shoulder  is  reached,  when  two  figure-of-eight  turns  are  made  about 
the  ehesi  and  shoulder.  The  bandage  is  then  secured  by  a  circular  turn 
about  the  shoulder.  This  bandage  is  used  for  the  puroose  of  holding  ilr 
ings  or  splints  in  [K.>sitii  n  on  the  arm  and  forearm  ( Fig.  .^^I . 


FlGl-RK-OK-Kli;HT 
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the  arm  descend  until  the  joint  is  reached.  This  is  then  covered  in  by  one  ' 
or  two  circular  turns  and  the  bandage  secured  by  a  pin  (Fig.  44).  This 
bandage  may  also  be  applied  by  inaking  the  first  circular  turns  about  the 
ulbow,  when  the  figure-of-eight  turns  are  made  about  the  arm  and  fore- 
arm, those  on  the  arm  ascending  while  those  on  the  forearm  descend.  These 
bandages  are  used  to  hold  dressings  in  place  about  the  ellww  and  are  often 
employed  as  part  of  the  spiral  or  spiral- re  versed  bandage  of  the  upper  ex- 
tremity (Fig.  45). 


Fig.  44.— Figi(re-i)f-dght  bandage  of 


Fig.  45-— Figii 


Spic*  B.\JJD.\GE  OF  THE  Shoiller.  AstENDiNG. — Roller  two  and  one- 
half  inches  in  width  and  seven  \ards  in  lengtli.  Right  shoulder.  The  band- 
age is  fixed  by  two  turns  about  the  arm  just  below  the  axillary  folds.  Ii 
is  then  carried  across  the  front  of  the  chesi  and  beneath  the  left  arm.  across 
the  back  to  the  point  of  starting  upon  the  arm,  and  then  about  the  arm. 
from  behind  forwards,  an.l  then  across  the  front  of  the  chest.  Each  turn 
shoulil  cross  the  previous  one  upon  the  outer  side  of  the  arm.  These  turns 
are  continued  until  the  entire  shoulder  is  covered  in  ( Fig.  46). 


Fig.  46. — Spica  b:iiitiagc  of  the  fhoulder,  ascending. 
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Spica  Bandage  uk  the  Right  Suoildeb,  Descending. — Roller  two 
lad  one-haU  inches  in  width  and  seven  yards  in  length.  The  roller  is  car- 
Ixied  from  before  backwards  beneath  the  axilla  and  across  the  lop  of  the 
'louldcr  and  over  the  chest  at  the  base  of  the  neck  and  through  the  left 
Jtilla.  It  is  then  brought  across  the  back  to  the  top  of  the  shoulder  where 
I  crosses  the  first  bandage.  This  completes  the  first  turn  and  these  turns 
tte  continued  until  the  entire  shoulder  is  covered  in  from  above  downwards. 


ich  turn  overlapping  two-thirds  of  the  pri 
ixcd  bv  a  circular  turn  almut  the  arm,  lln  n 


The  bandage  is  then 


Fig.   47. — Spica   bandaKv    of    tlit   ilioillder,   tlcsecndin 


(ica  bandages  for  the  shoulder  are  used  for  the  purpose  of  retaining 
'ifrcssings  in  position  in  the  axilla  or  upon  the  top  of  the  shoulder  ( Fig.  47). 
Figure-of-eight  BANnAi;E  for  the  Keck  .\no  Riuht  Axilla. — 
Roller  two  inches  in  width  and  five  yards  in  length.  The  bandage  is  secured 
by  two  circular  turns  about  the  neck.  The  roller  is  then  carried  from  be- 
hind the  neck  across  the  front  of  the  shoulder  and  through  the  right  axilla. 
From  here  it  is  brought  over  the  top  of  the  shoulder  from  behind  forwards 
and  again  carried  about  the  neck.  These  turns  are  continued  until  the 
dioulder.  axilla  and  neck  are  covered,  when  the  bandage  is  secured  by  a 
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.s  the  chest,  and  through  the  left  axilla  to  the  point  of  starting.    The 

-  is  now  carried  across  the  back  and  aromuf  the  right  side  of  the  chest 

across  the  point  of  the  right  eifcow  in  a  circular  manner  to  the  back. 

1  this  point  iJie  roller  is  carried  to  the  top  of  the  right  shoulder,  down 

e  outer  surface  of  the  arm.  beneath  the  elbow  and  to  the  left  axilla.    These 

turns  arc  continued,  those  over  the  top  of  the  shoulder  alternating  with 

the  circular  turns  about  the  elbow  and  arm  until  the  neck  and  axilla  are 


Fig.   49.— Velpeaii'5   i>andage. 

tched,  when  the  bandage  is  secured  by  a  pin.  Each  turn  should  cover 
I  two-thirds  of  the  preceding.  The  turns  from  the  elbow  ascend  to  the 
axilla  and  those  from  the  point  of  the  shoulder  ascend  to  the  neck.  This 
bandage  is  employed  to  fix  the  arm  and  forearm  in  dislocation  at  the  shoul- 
der, and  in  fractures  of  the  clavicle  or  scapula.  It  Is  also  used  for  the  pur- 
pose of  securing  dressings  in  place  to  the  arm.  forearm,  and  side  of  the 
chest  (Fig.  49). 

Desalxt's  Bandage. — Three  rollers,  two  and  one-half  inches  in  width 
i  seven  yards  in  length.    These  are  known  as  the  first,  second,  and  third 
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bandages.  In  securing  the  right  ami,  a  wed^-shaped  pad 
'placed  in  the  right  axilla  and  the  arm  carried  away  from  thi 
first  bandage  is  secured  by  carrying  it  twice  around  the  low< 
the  chest  and  beneath  the  arms.  It  is  then  made  to  ascend  < 
spiral  turns.  Each  turn  covering  in  two-thirds  of  the  precedi 
the  pad  in  the  axilla  is  reached  and  covered.  The  bandage  is 
diagonally  across  the  front  of  the  chest,  over  the  top  of  the  k 
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The  iiiitiat  extremity  of  the  third  roller  is  placed  in  the  left  axilla  and 

die  roller  carried  obliqnely  across  the  front  of  the  chest  and  over  the  right 

houlder.  and  then  down  the  back  of  the  arm  and  beneath  and  across  the 

»w  to  the  left  axilla.    The  bandage  is  then  carried  across  the  back  to  the 

)  of  the  right  shoulder  and  down  the  front  of  the  arm  and  across  the 

wearra   near  the  elbow.     It  is  then  carried  across  the  back  to  the  left 

)r  point  of  starting.     Two  or  three  of  these  turns  are  made  so  as 


J  firmly  secure  the  elbow,  when  the  extremity  of  the  bandage  is  fi.sed  witb 
t  pin.     The  forearm  is  supported  in  a  sling.    This  bandage  has  been  used 
1  the  treatment  of  fractures  of  the  clavicle  and  in  securing  the  arm  to  the 
"  side  of  the  chest  (Fig.  52). 

Akm  and  Chest  Bandages. — Roller  two  and  one-half  inches  in  widtli 
and  seven  yards  in  length.  Before  applying  the  bandage  a  towel,  piece  of 
gauze,  or  ihin  layer  of  cotton  should  be  placed  between  the  arm  and  chest 
for  the  purpose  of  absorbing  the  moisture  and  preventing  the  skin  from  be- 
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coming  excoriated.  The  banjage  is  fixed  by  carrying  the 
around  the  chest  and  arm  in  a  line  with  the  elbow.  The  chest : 
then  covered  bv  ascending  spiral  turns  until  the  shoulder  is  re 
roller  is  then  carried  through  the  axilla  of  the  sound  side  across  I 
top  of  the  shoulder  to  the  injured  side,  down  the  front  of  the 
elbow,  where  it  is  carried  between  the  elbow  and  chest  and  then 
of  the  arm  to  the  top  of  the  shoulder  of  the  injured  side.    Th( 
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^d  dirough  the  axilla  and  over  the  oftpositc  shoulder  and  obliquely  down 
the  front  of  the  cJiest,  where  it  is  secured  by  a  pin.  This  bandage  is  used 
for  ihe  purpose  of  holding  dressings  in  place  and  in  treatment  of  fractures 
of  the  ribs  (Fig.  54). 

FiGtjRE-OF-EiGHT  Bandage  I'OK  THE  SiioULDF.R, — Roller  two  and  one- 
f  inches  in  widih  and  seven  \ards  in  Icnjith.     Tho  initial  extremity  of 


the  bandage  is  fixed  into  tlie  axilla  of  Ihe  left  side.  The  roller  is  then  car- 
ried across  the  back  of  the  base  of  the  neck  to  the  opposite  side,  and  passed 
around  the  front  of  the  shoulder  through  the  right  axilla,  across  the  back 
of  the  base  of  Ihe  neck  to  the  left  side,  and  around  the  front  of  the  left 
shoulder  and  through  the  left  axilla  to  Ihe  point  of  starting.  Three  or  four 
of  these  turns  are  made,  each  one  covering  in  two-thirds  of  the  preceding 
when  ihe  bandage  is  secured  by  a  pin.     This  bandage  is  especially 


fe..  ^:  "^    ~i 
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nude  use  of  to  fix  and  draw  the  shoulders  backward  in  case  of  a  fracture  of 
the  clavicle  {Fig.  55). 

Gaize  Suspensory  and  Compressok    Bandage  of  the  Breasts. — 
For  this  purpose  a  piece  of  gauze  ten  yards  in  length  and  one  yard  in  width 


Fig.  56. — Gauze  suspensory  and  Fig.  57. — Suspensory  and  compressor 

compressor  bandage  of  the  breasts.  bandage  of  the  right  breast. 

is  required.  The  gauze  is  twice  folded  IcngtJiwisf  and  rolled  into  a  bandage. 
Fix  the  end  of  the  bandage  on  the  right  of  t!»e  ris^lit  breast  and  carry  the 
bandage  twice  over  the  right  breast  and  around  the  Iwdy  to  the  point 
of  starting.     Then  over  the  right  breast  and  left  shnnMer.  and  under  the 


Fig.  5R — Suspensory  and 


right  arm  and  across  the  chest  in  front,  and  under  the  left  arm  anil  over 
the  right  shoulder,  across  the  chest  from  right  to  left,  covering  the  left 
breast.  The  bandage  is  then  carried  around  line  bod\-  behind  where  it  is 
fixed.  This  is  an  excellent  bandage  for  the  breast  when  it  is  desired  to 
make  a  compression,  or  for  holding  dressings  in  place  (Fig.  5*'>). 
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SUSPENSOHV  A.SD  CuMPRESSOK  BaMOAGE  OF  THE  RlGHT  BrEAST.— RoUcr"] 

two  and  one-half  inches  in  width  and  seven  yards  in  length.  The  banda^ 
is  fixed  by  carrying  it  twice  around  the  chest  just  below  the  breast.  It  is 
then  carried  upward  over  the  lower  and  internal  border  of  the  right  breast 
and  across  the  opposite  shoulder  and  brought  obliquely  across  the  back  to 
the  lower  border  of  the  right  breast,  which  it  is  made  to  cover.  It  is  then 
carried  in  a  circtUar  manner  about  the  chest  and  brought  back  to  the  right 
breast  and  carried  over  the  left  shoulder.  These  turns  arc  made  alter-  , 
nately,  each  turn  overlapping  two-thirds  of  the  preceding  until  the  entir* 
breast  is  covered.    The  bandage  is  then  secured  by  a  pin  (Fig.  57). 


Sl'si-ensoby  and  Compressor  Bandage  for  Both  Breasts. — TwoQ^ 
rollers,  two  and  one-half  inches  in  width  and  seven  yards  in  length.  Th«^ 
bandage  is  fixed  by  carrying  the  roller,  from  right  to  left,  twice  about  the 
lower  portion  of  the  chest.  It  is  then  carried  over  the  lower  and  internal 
border  of  the  right  breast  and  across  the  left  shoulder  and  conducted  ob- 
liquely across  the  back,  to  the  lower  border  of  the  right  breast,  which  it 
covers.  It  is  then  carried  across  the  chest  and  lower  border  of  the  left 
breast,  and  obliquely  across  the  back  to  the  right  shoulder  which 
it  crosses.  It  is  then  brought  obliquely  across  the  front  of  the 
chest.       from       right     to     left,      covering     a      portion      of     the      leftj 
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breast.  It  is  then  continued  about  the  body  to  the  lower  part 
oi  the  right  breast,  and  from  there  carried  over  the  left  shoulder 
and  obliquely  across  the  back,  from  left  to  right,  to  the  right  breast 
and  across  Uiis  and  the  left  breast,  and  obliquely  across  the  back  to  the 
right  shoulder.  The  bandage  is  from  here  again  carried  across  the  left 
breast  and  around  the  back  to  the  right  breast.  These  turns  are  continued, 
each  one  over-lapping  the  preceding  by  two-thirds  of  its  width,  until  both 
breasts  are  covered.  Those  over  the  right  breast  are  from  below  upwards 
while  those  over  the  left  breast  are  from  above  downwards.  These  sus- 
pensory and  compressor  bandages  are  used  lor  making  compressions,  givihg 
support  and  holding  dressings  in  place  ( Fig.  58J . 


Fig.  60.— Spica  bondage   of  the   rifiht   t'l 


Abdominal  Binders. — These  binders  arc  made  of  unhk-aclied  muslin 
and  are  in  three  sizes.  The  largest  size  is  fifty  incln's  in  kni^tii  and  sixteen 
inches  in  width.  The  medium  size  is  forty  inclics  in  lonijth  and  thirteen 
inches  in  width.  The  smallest  size  is  thirty-six  inches  in  lengUi  and  twslve 
inches  in  width. 

The  bandage  is  made  by  taking  a  piece  of  nnhleacbcd  nuislin  of  the 
kogth  required  and  folding  it  lengthwise,  it  is  then  stitched  across  the  ends 

^^^^^jEllt  BoDer  is  placed  beneath  the  hips,  while  Ihe  patient  is  lying'  down. 

■UUHid&..  —J.  «.niju  over  the  table.     Tlie  r(.-niiircd  ;imfnmt  <>(  gauzo  and 

'  e  abdomen.     The  bamlaire  h  then  hrnught  around 

t    of    the    ilia    sn    tiiat    its    lower    border    is 
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just  above  the  major  trochanters.  It  is  crossed  in  front  very  snt^ 
secured  with  safety  pins.  I'roin  the  crests  of  the  ilia  to  the  upper 
of  the  bandages,  it  is  pinneil  loosely.  Each  side,  from  the  crest  of 
to  the  top  of  the  bandage,  is  then  gored,  and  as  much  of  the  slack  pi 
as  is  possible  ami  secured  by  safety  pins.  This  causes  the  bandaj 
evenly  and  snugly  thrnughnut  its  course  and  prevents  it  getting 
place.  In  order  tu  insure  its  l)eing  held  down  firmly,  two  straps  are 
in  front,  near  ihe  center  line,  and  carried  between  the  thighs  to  ti 
where  they  are  secured  by  pinn.  In  femaics  an  additional  pad  of  ( 
pinned  over  llie  fntu  and  carried  down  over  the  perineum  (Fig.  5g 


»cd  from  ^ 
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)crior  spine  and  brought  down  again  across  the  front  of  the  thigh.    This 

mpletcs  the  first  turn.     These  turns  are  continued,  each  one  overlapping 

j-thirds  of  the  preceding,  until  the  region  is  covered,  when  the  bandage  is 

with  a  pin  ( Fig.  60 ) . 

Spic.\  Bandage  of  the  Right  Groin  with  Pelvic  Tlrns — Ascend- 

— Roller  two  and  one-half    inches  in  width  and  nine  to  ten  yards  in 

The  bandage  is  fixed  hy  placing  the  initial  extremity  just  below  and 

terior  to  the  anterior  superior  spine  iif  the  ilium.     The  roller  is  then 

carried  twice  about  the  body  to  fix  the  bandage.  As  the  roller  comes  about 
the  right  side  the  second  time  it  is  carried  down  across  the  front  and  around 
the  right  thigh,  then  across  the  front  of  the  lower  abdomen  to  alxive  the 
rest  of  the  ilium,  and  then  across  the  hack  rtnd  n  r":rriiirtr  turn  made  about 


bi. — Spicii  tiaiidage  of  ilie  ri^lu  groin,  dcscemjiiig. 

;  body.     The  next  turn  goes  across  the  groin  and  about  the  thigh.    The 

!ums  over  the  groin  and  thigh  should  cross  each  other  in  the  center  line. 

The  turns  about  the  body  and  thigh  alternate,  and  each  one  should  cover  in 

two-thirds  of  the  preceding.     Those  upon  the  tliigh  are  ascending,  while 

we  upon  the  abdomen  are  descending.     This  bandage  is  secure,  will  not 

I  and  is  especially  serviceable  to  hold  dressings  in  position  about  the 

x>in  and  for  the  covering  of  hernial  wounds  {Fig.  61). 

Spica  Basd.\ce  ok  the  Right  Groin — Descending. — Roller  two  and 
t-half  inches  in  width  and  seven  yards  in  length.     The  initial  extremity 
[  the  roller  is  placed  just  above  the  right  anterior  superior  spine  of  the 
The  roller  is  then  carried  down  over  Pouparl's  ligament  and  around 
•  thigh  and  brought  back  so  that  it  covers  the  first  turn  above  Poupart's 
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ligament.     It  is  then  carried  diagonally  across  the  pelvis  and  below  the! 
superior  spine  of  the  ilium  of  the  left  side  and  diagonally  across  the  back 
to  the  right  side,  where  it  is  made  to  cover  in  two-thirds  of  the  preceding 
turn.     These  turns  are  continued  from  above  downwards  until  the  groin 
is  covered.    The  bandage  is  secured  with  a  pin.    This  bandage  is  used  for   , 
the  purpose  of  holding  dressings  to  the  groin  (Fig.  62). 

Spica  Bandage  of  the  Buttocks — Ascending. — Roller  two  and  one-J 
half  inches  in  width  and  seven  yards  in  length.     The  bandage  is  secure* 
by  two  turns  about  the  thigh  just  below  the  gluteal  fold.     It  is  then  car-4 
ried  obliquely  upwards  across  the  buttock  and  beneath  the  crest  of  1 


up  . 
\  ingi 


Fig.  63. — Spica  bandage  of  the  buttocks—: 

opposite  ihum.  It  is  then  brought  obhquely  downwards  across  the  abdomen 
and  thigh  and  made  to  encircle  the  thigh.  It  is  then  carried  upwards  to 
the  crest  of  the  ilium.  These  turns  are  continued  until  the  entire  buttocks 
is  covered-  Each  turn  covers  in  two-thirds  of  the  preceding.  The  bandage 
is'  completed  by  carrying  it  twice  around  the  body.  This  bandage  is  em- 
ployed to  hold  dressings  in  place  on  the  buttocks  and  upper  portion  of  the 
thigh  (Fig.  63). 

Perineal.  Scrotal  and  Abdominal  Bandages. — ^Two  rollers  two  and 
one-half  inches  in  width  and  seven  yards  in  length.  The  scrotum  is  lifted 
up  and  supported  by  several  layers  of  gauze.  Gauze  is  also  placed  over  the 
inguinal  regions  and  above  the  pubis.    A  piece  of  absorbent  cotton  an  inch'.  1 
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in  thickness,  six  inches  in  width,  and  one  foot  long  is  placed  beneath  the 
scrotum  and  over  the  perineum,  while  the  body  and  end  of  the  strip  falls 
over  the  right  inguinal  region  and  lower  abdomen.  Another  similar  strip 
is  placed  beneath  the  scrotum  and  along  the  left  inguinal  region,  and  a 
smaller  strip  is  secured  over  the  lower  abdomen  and  upon  the  pubis.  The 
initial  extremity  of  the  bandage  is  placed  over  the  epigastrium  and  the 
bandage  secured  by  carrying  the  roller  twice  around  the  body.  The  roller 
is  then  carried  over  the  left  hip,  around  the  thigh  and  across  the  perineum 
from  left  to  right,  holding  the  scrotum  well-  up  against  the  pubis.  It  is 
then  carried  along  the  right  inguinal  region  to  a  point  above  the  crest  of 
the  ilium,  and  then  a  circular  turn  made  alx>ut  the  body.  As  it  comes  back 
over  the  abdomen  from  left  to  right  the  roller  is  carried  over  the  right  hip 
and  around  the  right  thigh  and  across  the  perineum  from  right  to  left,  up 


Fig.  64. 


the  left  inguinal  region  and  circularly  arnund  the  hnd\  ;  wli.'ii  ciuiii^  liack 
over  the  abdomen  from  right  to  left,  the  Iiaii'ia;.;^  is  i-.mdin-tfil  over  ilie 
left  hip  again,  aroimd  the  left  thigii  and  acmss  iho  ]HTiiiviiiii  from  k'ft  to 
right,  then  carried  up  the  right  groin  to  the  crt-^t  of  tlio  ilium,  ivln-ii  it  is 
conducted  around  the  bodv.  These  turns  ar.?  i^'ntinnod  iiinil  llic  perineal. 
scrotal,  and  abdominal  regions  arc  entirely  cmxTcd  in. 

The  turns  should  be  put  on  snugly,  wliilc  Ilic  ii;uifiU'-  ktio.s  arc  slightly 
flexed.  Each  turn  of  the  bandage  shonli!  nveila|i  iw-nMhinl-  ■>\  xhi  iin-ced- 
ing  one.  Those  upon  the  abdomen  run  from  aliipvi'  linwtiwarri-,,  while  those 
over  the  perineum  are  from  behind  forwards.  Tli,-  ]):iiiil-ii,'c  is  swured  by 
{dicing  several  pins  in  the  perineal  reirioii  ai"!  "wv  ilu'  -loins  ami  abdo- 
men, where  <  t  croc* 
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This  bandage  is  very  serviceable  for  ihe  purpose  of  giving  support 
and  holding  dressings  in  place  after  hernial  and  scrotal  operations.  It  also 
makes  an  excellent  scrotal  suspensory  (Fig.  64). 

Suspensory  Bandage  for  Scrotim — Roller  two  and  one-half  inches 
in  width  and  nine  yards  in  length.  The  bandage  is  fixed  by  carrying  it 
twice  around  the  pelvis  from  right  to  left.  Il  is  then  carried  over  the  out- 
side of,  and  around,  the  left  thigh  and  across  the  perineum  from  left  to 
right,  and  up  the  right  inguinal  region,  when  it  is  carried  circularly  around 
the  body,  coming  back  over  the  abdomen  from  left  to  right.  It  is  carried 
over  the  right  hip  and  around  the  right  thigh,  across  the  iserineum  from 
right  to  left,  and  up  the  left  groin  and  then  circularly  around  the  body.  It 
is  then  passed  down  the  right  groin  and  Iwneath  the  scrotum,  and  np  the 
left  groin  and  circularly  around  the  budy,  and  again  down  the  right  groin 


Fig.  65. — Suspensory  bandage  of 


and  under  the  scrotum  and  in  a  circular  manner  around  the  body.  These 
turns  are  continued  until  the  scrotum  is  well  supported  and  entirely  covered 
in.  Several  pins  are  then  placed  in  the  perineum  to  unite  the  different 
layers  of  bandage  and  prevent  those  which  are  suspensory  to  the  scrotum 
from  slipping  upward.  This  bandage  is  very  serviceable  after  operations 
upon  the  scrotum  (Fig.  65). 

FiGU»E-OF-Eii^iir  Baniiage  of  the  Knee. — Roller  two  and  one-half 
inches  in  width  and  five  yards  in  length.  The  bandage  is  fixed  by  carrying 
it  twice  about  the  lower  third  of  the  thigh.  It  is  then  carried  across  the 
popliteal  space  to  the  upper  third  of  the  leg  where  a  circular  turn  is  made. 
It  is  then  brought  backwards  across  the  popliteal  space  and  a  turn  made 
about  the  thigh.  These  circular  turns  are  continued,  each  one  covering 
two-thirds  of  the  preceding,  until  the  knee-joint  is  reached.     One  or  two 
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circular  turns  are  then  made  about  the  knee  and  the  bandage  secured  witi 
a  pin  ( Fig.  66) . 

The  figure-of-eight  bandage  maj'  also  be  apphed  to  the  knee  by  making 
the  primary  turns  directly  around  the  joint  and  over  the  patella  and  thei 
continuing  the  bandage  by  figure-of-eight  turns  above  and  below  the  knee 
Those  above  ascending,  while  those  below  descend  (Fig.  67). 

Spica  Bandage  of  the  Foot  with  Si'IRal-Reversed  Bandage  01 
THE  Leg. — Roller  two  and  one-half  inches  in  width  and  five  yards  ii 
length.  The  initial  extremity  of  the  bandage  is  placed  over  the  externa 
malleolus  and  the  roller  carried  obliquely  across  the  instep  to  the  metatarso 


Fig.  6fi.— Fik 


phalangeal  joints,  when  it  i^  carrieil  twice  abi'iu  du-  inni,  Tlic  l)andag< 
is  then  continued  up  the  fout  by  making  s|iiral,  nr  >)iiral-r(-vorst'd.  turns 
When  Hearing  the  tarsus  it  is  carried  almitf  ihc  irurrnnl  biir.lvr  of  [he  foot 
around  the  heel,  along  Ibe  external  linnkT.  acro-s  iln-  insU'i>  and  aroum 
the  sole.  Figure-of-eight  turns  arc  cnulinuvd  luui!  iIk-  luvl  is  covered  in 
The  bandage  is  then  made  in  pass  anmnd  the  U-y;  in  siiiral-rc versed  turns 
each  turn  covering  in  two-thinls  of  die  precoliny   ( I*'iji.  tiS). 


.RIN^.  THF.    IlEliL    WITH    Sl'lCA   IJaND- 

'[  inciiei  in  wiilth  aiid  seven  yards  ir 
Ijan'iayi;  is  placed  uvcr  the  exUTiii 
?  iIk'  i:^-ici>  I')  the  nietatarso-phalan- 


.-.t  will.  - 


7  uinis  ari'  : 
-.,.    Two  li^' 
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Fig.  69.— Bandage  of  i]ie  U. 


Spiral-Reversed  Bandage  of  the.  Lower  Extremities.— Two  rollers 
two  and  one-half  inches  in  width  and  seven  yards  in  length.  The  initial 
txtreniity  of  the  bandage  is  placed  over  the  estcrnal   malleohis.  and  the 
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cnrcil  bv  iwi 


qi  to  tlic  metatarsophalangeal  joints  and  se- 
aliotit  the  foot.     The  bandage  is  then  carried 
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up  the  foot  by  spiral,  or  spiral-reversed,  turns  until  the  ankle  is  reached, 
when  two  figiire-of-eight  turns  are  made  about  the  ankle  and  foot.  It  is 
then  continued  up  the  leg  by  making  spiral,  or  spiral-reversed,  turns  until 
the  upper  portion  of  the  calf  is  reached,  when  circular  turns  are  made  with 
figure-of-eight  turns  about  the  knee.  The  bandage  is  then  continued  up  the 
thigh  by  spiral-reversed  turns  until  the  groin  is  reached  when  two  figure- 
of-eight  turns  are  made  about  the  pelvis  and  thigh  and  the  bandage  secured 
with  a  pin  (Fig.  70). 

Spica  or  Figure-<:>f-Eight  Bandage  for  thk  Lower  Extremity. — 
Two  rollers,  one  two  and  one-half  inches  in  width,  seven  yards  in  length, 
the  other  three  inches  in  width  and  seven  yards  in  length. 

The  initial  extremity  of  the  first  bandage  is  placed  over  the  external 
malleolus  and  the  roller  carried  obliquely  across  the  instep  to  the  metatarso- 
phalangeal joints,  where  two  circular  turns  are  made  about  the  foot.  The 
bandage  is  then  carried  up  the  foot  by  spiral  or  spiral-reversed  turns  until 
the  instep  is  reached,  where  two  figure-of-eight  turns  are  made  about  the 
ankle  and  instep.  The  bandage  is  then  continued  up  the  leg  and  thigh  by 
spica,  figure-of-eight,  ascending  and  descending  turns  until  the  groin  is 
reached,  when  two  figure-of-eight  turns  are  made  about  the  pelvis  and 
thigh,  and  the  bandage  fixed  with  a  j)in.  This  and  the  spiral  reversed  band- 
age are  used  after  fractures  and  wounds  of  the  lower  extremity  to  hold 
splints  and  dressings  in  position  (  iMg.  71  ). 

Recurrent  Bandage  of  the  Srr mi*. — Roller  two  and  one-half  inches 
in  width  and  six  yards  in  length.  Place  liu*  initial  extremity  of  the  bandage 
six  inches  above  the  end  of  the  stuni])  and  carry  the  roller  over  the  stump 
and  up  the  opposite  side  to  a  point  corres])on(ling  to  the  initial  extremity 
of  the  bandage.  Recurrent  turns  are  llien  made  forwards  and  backwards. 
each  turn  covering  two-thirds  of  the  ])rece(ling  until  tlie  entire  stump  i? 
covered  in.  Then  two  or  three  circular  turns  are  made  around  the  stump 
for  the  purpose  of  securing  the  recurrent  turns  and  for  the  purpose  of  fixa- 
tion. The  roller  is  then  carried  down  to  the  end  of  the  stump  and  it  is  cov- 
ered in  by  spiral- reversed  turns.  The  hanflage  may  then  be  carried  up 
the  limb  by  spiral-reversed  turns  for  a  suital)le  distance.  The  extremity  of 
the  bandage  is  then  secureil  with  a  pin.  In  aini)utations  ihrou.i:]i  the  calf  of 
the  leg,  or  forearm,  the  bandage  should  be  carrii'd  aljovc  tlu'  knee  or  ell)  iw 
respectively  and  then  fixed  bv  circular  tnrn>.  In  amputations  thrnuj^h  ihe 
thigh  or  arm.  the  roller  should  he  carried  alxail  the  j)elvis  or  chest,  other- 
wise the  bandage  with  the  dressings  are  liaMr  t.)  -lii)  'ilT  the  snniij)  i  Iml;.  i  1  '. 

Gauze  OR  Muslin  Bandages  fou  tiii'  Jli:  \i).  Xitk.  am)  riii:sr.— Fol- 
lowing severe  operations  about  the  nerk.  a^  in  ilie  renii'val  oi  tubercular 
glands  or  the  thvroid  gland,  it  is  iKHX^-^arx  in  cnder  i.»  seeuic  the  dressings 
in  position,  to  protect  the  area  from  exposure  l-)  ili«  ;i:r  an- 1  i"  ii.nnohi'i/--  the 
parts,  to  enclose  the  head,  neck,  and  ui)].)er  ])(irti<ii  <.f  tlie  elu-sl  in  a  proper 
bandage.  This  mav  be  acciHuplished  1)\-  earr\ini:  the  roller  several  times 
about  the  neck  and  then  over  the  head.  Ix-tli  ])eri)eii(lieularly  and  circttlarly, 
and  again  around  the  neck.  The  roller  i<  tlun  earrird  around  the  chest  by 
making  circular  and  figure-of-eiglit  turn>.  Tli/  han.ja.ue  is  then  carried 
around  *  ':,  head  and  back  to  the  ciie-t.  ur.iil  :lii-  j-arts  are  well  pro- 
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tected  and  immobilized.    This  is  not  only  a  vety-  comfortable  lundage.  but 
cne  which  gives  excellent  support  and  protection  to  the  parts  (Fig.  72). 

Pl.vster  of  Paris  IJANBAtiES. — These  bandages  are  made  01  gauze  or 
cross  barred  crinoline,  by  spreading  upon  their  surfaces  or  nibbing  into 
their  meshes,  a  suitable  amount  of  plaster  of  Paris.  The  plaster  of  Paris 
should  be  such  as  is  used  bv  denta!  surgeons.  It  must  be  fresh  or  not  have 
been  exposed  to  the  air.  These  bandages  may  be  purchased  in  the  market 
or  prepared  by  the  surgeon  or  his  assistants.  An  ordinar>-  kitchen  table  is 
yen.-  suitable  on  which  to  roll  them.     One  end  of  the  bandage  is  laid  on 


-.::e  fi.»r.  The 
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rise  the  bandage  is  ready  for  use.  It  is  then  taken  out  of  the  dish  gently 
squeezed  to  rid  it  of  its  surplus  of  water  and  applied  to  the  limb  by  simply 
unrolling  it.  The  surface  of  the  bandage  which  contains  the  plaster  of 
Paris  should  always  be  uppermost.  It  should  not  be  reversed,  but  when 
applied  to  a  part  which  increases  rapidly  in  size,  the  lower  edge  is  folded 
back  upon  itself.  By  this  means  the  bandage  can  be  applied  smoothly  while 
the  fdaster  is  always  upon  the  outer  surface.  While  carrying  the  roller 
about  the  limb  the  plaster  should  be  rubbed  well  into  the  previous  turns  so 
as  to  form  a  firm  and  solid  cast.  By  this  means  a  large  amount  of  strength 
is  secured  from  the  least  amount  of  material.  The  thickness  of  the  cast 
will  depend  upon  the  amount  of  resistance  to  be  met.  For  immobilizing  the 
ankle  a  single  roller,  two  and  one-half  inches  in  width  and  five  yards  in 
length,  will  be  sufficient.  For  immobilizing  the  knee  of  an  adult  at  least 
three  such  rolls  are  required.  The  leg,  thigh,  and  pelvis  will  require  from 
six  to  ten  rolls.  Weak  points  in  a  cast  may  be  reinforced  by  rubbing  moist 
plaster  into  the  part.  An  area  which  has  considerable  strain  put  upon  it,  as 
the  knee  or  hip,  may  be  strengthened  by  inserting  in  the  cast  pieces  of  shingle 
or  thin  strips  of  board.  Rapid  "setting"  of  the  plaster  may  be  facilitated  by 
adding  a  little  common  salt  to  the  water  in  which  the  bandages  are  im- 
mersed. 
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DETAILS  BEFORE  AND  AFTER  OPERATION. 


THE  OPEBATING  EOOM. 

The  operating  room  in  hospitals  is  usually  situated  on  the  top  floor.  It 
should  be  large,  well  ventilated,  with  high  ceilings,  and  preferably  have  a 
north  exposure  and  be  provided  with  a  skylight.  The  floors  and  the  walls 
to  the  height  of  four  or  five  feet  should  be  tiled.  The  ceiling  and  the  re- 
mainder of  the  walls  may  be  painted.  All  of  the  operating  furniture  should 
be  porcelain,  enamel,  metal  or  glass.  Sterilizing,  etherizing,  bath,  and  dress- 
ing rooms  should  join  the  operating  room. 

CABE  OF  THE  OPEBATINO  EOOM. 

The  walls  of  the  operating  room  should  be  washed  at  least  once  in  tw-o 
weeks  with  soap  and  water.  The  operating  table  is  washed  with  soap  anil 
water,  and  has  the  pads  changed,  after  every  operation.  The  soiled  sponges 
and  towels  are  brushed  up  from  the  floor,  which  is  then  mopped. 

After  every  series  of  operations  and  after  every  pus  case  the  entire 
furniture  and  floors  should  be  gone  over  with  soap  and  water,  and  then  with 
a  solution  of  bichloride  of  mercury,  i  to  i,ooo.  The  windows  are  usually 
kept  closed,  barring  the  ventilators  which  are  covered  with  non-absorbent 
cotton  filters.    The  temperature  should  be  from  75 "*  to  80^  F. 

Once  a  month,  and  also  following  all  severe  septic  cases,  the  operating 
room  should  be  disinfectetl   with   formalin. 

All  basins,  pitchers  and  bowls  are  scrubbed  with  soap  and  water  and 
rinsed  with  bichloride  oi  mercury,  i  to  i.ooo.  After  septic  cases  they  should 
be  boiled. 

PREPARATION  OF  INSTRXTMENTS. 

These  are  usuallv  kept  in  cl*ij^>  and  metal  cases.  Edeed  instruments  are 
.sterilized  by  Kuling  tor  from  two  to  five  minutes  in  a  1  per  cent,  solution 
of  carlx^nate  oi  s^xia.  I'^ther  instruments  are  boiled  for  from  five  to  ten 
minutes.  The  storili/or  shouM  bo  oovorovi  and  there  should  be  suflftcient  soda 
si^lution  in  the  storili/or  to  OvMr.ploioly  imnx^rse  the  instruments.  The  in- 
>truments  are  >lorili.ovl  iust  ho  tore  boinc  used  and  on  removal  from  the 
sterili/or  thoy  aio  oiilur  kopt  in  tr;\vs  containing  sterilized  water,  or  are 
placed  u\\m  a  table  v\^\orovi  witb.  storiiirod  towels.  After  use  the  instru- 
ments shouKl  Iv  w.inI.Ov.  ir.  o.^lv:  water  t^  ror.^ove  blood  stains,  and  then 
sterilired  in  \\\c  Mvla  >v^;\'.:ion  i.^r  ton  !r:ini:ics.  They  are  then  dried,  thor- 
oughly jx^lishovi  anJ.  tovI.kw!  in  tb.o  case. 
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Brushes  are  sterilized  by  boiling  for  twenty  minutes  in  a  ten  per  cent. "] 
solution  of  bichromate  of  potash.    They  are  kept  in  glass-covered  jars  con- 
taining the  same  solution,  lo  which  is  added  bichloride  of  mercury,   t   to 
i,ooo. 

Rubber  gloves  are  enclosed  in  a  towel  or  piece  of  gauze  and  sterilized 
by  boiling  for  five  minutes  in  a  saline  solution. 

Towels,  gowns,  sheets  and  blankets  are  done  up  in  proper  packages  and 
placed  in  the  sterilizer  for  one-half  hour  shortly  before  being  used. 
water  used  in  the  operating  room  should  be  filtered  and  then  sterilized,  anit'J 
all  solutions  are  to  be  carefully  labeled. 

PBEPAItATION  OF  SOLUTIONS. 

Normal  salt  solution  is  made  by  adding  one  drachm  of  sterile  salt  to  a 
pint  of  sterilized  water. 

Bichloride  of  mercury  solution  is  made  by  using  a  seven  and  one-half 
grain  tablet  to  one  pint  of  water,  which  makes  a  i  to  i.ooo  solution. 

Two  and  a  half  drachms  of  carbonate  of  soda  to  a  quart  of  water  makftj 
a  one  per  cent,  solution  for  sterilizing  instruments. 

Six  ounces  of  boric  acid  to  a  gallon  of  water  makes  a  saturated  soli*^l 
tion.    The  crystals  should  be  added  while  the  water  is  hot. 

Two  and  a  half  drachms  of  carbolic  acid  in  a  quart  of  water  makes  af 
one  per  cent,  solution. 

FB£FABATION  OF  SPONGES. 

These  are  made  of  four  sizes. 

I.     Stick  sponges.    A  piece  "of  gauze  eight  inches  square  is  taken  and 
three  inches  of  each  corner,  fnlded  inwards  towards  the  center.     Thtii 
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ends  and  sides  are  folded  to  the  center.  The  folded  piece  of  gauze  is  then 
bid  flat  upon  the 'forefinger  and  thumb  of  the  left  hand,  when  the  center 
of  the  piece  is  pressed  downwards  between  the  thumb  and  finger  by  the 
farefinger  of  the  right  hand  (Fig.  74).  The  gauze  is  now  held  tightly 
bjr  the  thumb  and  forefinger  of  the  left  hand,  while  the  tip  is  given  two 
turns  by  the  fingers  of  the  right  hand.  This  makes  3  very  convenient  sponge 
to  Be  used  with  the  fingers  or  forceps,  when  the  bleeding  is  not  severe  (F^. 
75). 

2.  Lai^rer  sponges  are  prepared  for  superficial  work  when  the  hemor- 
rhage is  profuse  by  having  a  piece  of  sterilized  gauze  at  hand  which  has 
been  folded  lengthwise  four  times  and  rolJed  like  a  large  bandage.  From 
this  pieces  are  cut  four  to  eight  inches  long  to  meet  the  requirements  of 
the  case. 


Fig-  75- — Preparation  of  the  stick  sponge. 

3.  Laparotomy  sponges.  These  are  made  by  taking  a  piece  of  pauzc 
a  yard  wide  and  fifteen  inches  tong  and  folding  it  lengthwisL'  three  times. 
The  ends  are  then  hemmed  and  the  sides  stitched,  ind  a  piece  of  white  tape 
ten  inches  long  sewed  to  one  corner. 

4.  Sponges  for  packing  off  the  field  of  operation.  Tlicsc  are  made 
from  pieces  of  gauze  twelve  inches  wide  and  three-fjuarters  -it  a  yard  lon^ 
and  folding  them  lengthwise  three  times.  The  entis  arc  turned  in  and 
honmed  and  the  sides  stitched.  Each  set  of  sponf;cs  is  dnne  up  in  a  sep- 
arate package  and  sterilized  on  three  successive  day-^,  the  first  day  for  one 
boor  and  flw  two  succeeding  days  for  one-half  an  hmir.  Tlic  packages  are 
■at  opeocd  ontil  the  patient  is  anesthetized  and  the  sponges  required. 
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PKEPABATIOH  OF  SILK  AHS  SUXWOBM  OUT. 

These  articles  are  enclosed  in  gauze  and  sterilized  with  the  sponges  dui 
ing  three  successive  days.  After  sterilization  the  silk  is  kept  in  absolul 
alcohol  and  in  glass-covered  jars.  The  silkworm  gut  is  kept  in  a  ten  pt 
cent,  solution  of  carbolic  acid  and  in  glass-covered  jars. 

PBEPABATIOH  OF  AN  OPERATIHO  BOOM  IS  A  PRIVATE  HOUSE. 

In  a  well  regulated  and  modem  hospital  the  surgeon  has  only  to  thin 
of  his  personal  preparation  and  the  preparation  of  his  assistants.  But  a 
some  operations,  not  from  choice  but  from  necessity,  have  to  be  done  i 
private  houses,  it  is  well  to  consider  the  preparation  of  the  room  in  whic 
the  operation  is  to  be  performed. 

A  room  of  good  size  should  be  selected  and  one  having  an  exccllen 
amount  of  light.  If  jx^ssible  on  the  day  preceding  the  operation,  all  hang 
ings  and  superfluous  furniture  should  be  removed.  That  portion  of  th 
room  in  which  the  operating  table  is  to  stand  should  be  free  from  carpet  o 
rugs.  The  walls  and  tloor  are  then  thoroughly  swept,  the  room  well  aired 
after  which  it  is  closed  for  two  or  three  hours  to  allow  the  dust  to  settle. 

The  walls,  woodwork  and  floor  are  then  thoroughly  gone  over  with  ; 
cloth  wrung  out  of  a  solution  of  bichloride  of  mercury  or  carbolic  acid.  Th« 
room  may  then  be  closed  for  the  night. 

On  the  morning  of  the  operation  any  places  especially  exposed  are  agaii 
wiped  oflf  with  a  damp  cloth.  Any  remaining  pieces  of  furniture,  as  wel 
as  the  walls  adjacent  to.  and  the  ceiling  over,  the  oj^rating  table  may  b( 
covered  with  sterilized  sheets. 

A  clean,  narrow  table  is  provided  for  the  operation  and  covered  wit? 
a  folded  blanket.  Over  this  is  placed  a  piece  of  rubber  sheeting  and  then  a 
sterilized  sheet.  Two  small  accessory  tables  are  provided  covered  witF 
sterilized  towels.  These  are  for  the  basins,  dressings,  instruments  and  liga- 
tures. Plenty  of  sterilized  water,  both  hot  and  cold,  should  be  at  hand  in 
covered  aseptic  pitchers  or  pails.  The  paraphernalia  will  also  include  from 
four  to  six  new  tin  or  granite  basins  which  have  been  rendered  aseptic  b> 
scouring,  scrubbing  and  boiling,  and  placed  bottom  up  on  one  of  the  small 
tables,  until  wanted.  These  arrangements  are  completed  as  the  patient  is 
being  anesthetized.  Ordinarily  the  preparation  of  the  room  and  its  belong- 
ings will  be  in  the  hands  of  a  trained  and  skilled  nurse,  who  will  need  few 
if  any  instructions  from  the  surgeon. 

PREPARATION  OF  THE  PATIENT. 

The  patient  should  enter  the  hospital  the  day  previous  to  the  operation, 
and  be  given  a  warm  bath,  during  which  the  entire  body  is  vigorously 
scrubl)ed  with  soa])  suds  and  water  and  a  soft  brush.  Particular  attention 
should  be  given  to  the  hands  and  feet,  axilla,  genitals  and  anal  region.  The 
naih  shcndd  be  cut  short  and  the  subungual  places  well  scrubbed.  A  speci- 
men of  fresh  urine  is  now  secured  and  set  aside  for  examination.  The 
patient  is  then  ])ut  to  bed  in  clean  clothes,  and  a  brisk  cathartic  administered- 
Some  pre|)arati()n  oi  salts  is  usually  to  be  preferred.  In  the  eveninir 
enema  of  soap  suds  and  water  is  administered  and  this  should  be  C 
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on  the  morning  of  the  operation.  After  the  patient  is  put  to  bed  the  part 
to  be  operated  on  is  shaved,  if  hairy,  thoroughly  scrubbed  with  soap  and 
water,  wiped  dry  with  a  sterile  towel  and  then  washed  with  a  sixty  per 
cent,  solution  of  alcohol,  and  then  with  a  solution  of  a  bichloride,  i  to  2,000. 
A  wet  compress  of  bichloride  of  mercury  is  then  applied  to  the  part,  this  is 
covered  with  a  dry  dressing  and  held  in  place  by  a  bandage. 

The  food  during  the  twenty-four  hours  preceding  the  operation  should 
be  simple  and  easily  digested. 

In  the  writer's  clinic  where  the  hours  are  from  nine  to  eleven  A.  M., 
the  patient  receives  no  food  on  the  morning  of  the  operation  unless  very 
weak,  in  which  case  a  cup  of  hot  broth  is  given  early  in  the  morning.  At 
the  time  of  the  operation  there  should  be  no  undigested  food,  and  as  little 
material  as  possible,  in  the  gastro-intestinal  canal.  Unquestionably  much 
of  the  nausea,  vomiting,  restlessness,  general  discomfort  and  fever  arising 
after  operations,  comes  from  an  imperfect  cleansing  of  the  alimentary  canal. 
The  loss  of  strength  and  lowered  vitality  succeeding  an  operation,  the  dis- 
turbance or  arrest  of  function,  the  necessary  inactivity  of  the  bowels,  favor 
putrefactive  processes  in  any  organic  undigested  material  which  may  be 
present  in  the  alimentary  canal  at  the  time  of  operation.  Ehiring  the  oc- 
currence of  these  processes,  ptomaines  are  formed  in  great  quantities  and, 
being  absorbed,  cause  nausea,  vomiting,  restlessness,  fever  and  it  may  be 
severe  delirium. 

An  examination  of  the  blood  should  be  made  in  all  cases  of  marked 
anemia  and  of  chronic  infection.  If  the  hemoglobin  is  below  fifty  per  cent. 
it  should  be  increased,  if  possible,  before  operation.  The  heart  and  lungs 
should  be  examined  by  the  house  surgeon  and  the  anesthetist. 

If  the  examination  of  the  urine  shows  a  marked  pathological  condition 
of  the  kidneys  or  bladder,  this  should  be  corrected  if  possible  before  oper- 
ation. 

Before  the  patient  goes  to  the  anesthetizing  room  he  should  be  given, 
if  an  adult,  one-thirtieth  of  a  grain  of  strychnine  and  one-eighth  or  one- 
quarter  of  a  grain  of  morphine,  hypodermically. 

Before  the  patient  is  fully  anesthetized  he  is  brought  to  the  operating 
room,  the  temporary  dressing  removed,  and  the  part  to  be  operated  upon 
rescrubbed  with  soap  and  water,  and  then  wiped  dry  with  a  sterile  towel  and 
washed  with  alcohol  and  a  bichloride  solution. 

FREPABATIOH  OF  THE  OPERATOE  AND  HIS  ASSISTANTS. 

There  is  no  doubt  but  that  the  surgeon  or  his  assistants  frequently  in- 
fect the  wounds  they  make.  At  times  this  may  be  accidental  or  perhaps 
unavoidable.  With  surgeons  who  do  not  operate  very  much  it  often  occurs 
from  carelessness,  indifference,  or  perhaps  from  a  faihire  to  correctly  grasp 
the  requirements  of  aseptic  work.  It  is  too  often  thoiio^ht  that  a  mere  scrub- 
bing of  the  hands  and  a  brushing  of  the  nails  is  all  that  is  necessary  in  order 
to  secure  asepsis.  How  often  is  the  occasional  operator  or  assistant,  after 
his  hands,  seen  to  touch,  unconsciously,  articles  of  furniture  or 

"**"" ^  his  clothing  or  person  which  have  in  n<^  way  been  sterilized  I 

■^  order  to  obtain  the  best  i)ossible  results  must  not  only  \yc 
tiut  he  must  also  maintain  a  reasonable  aseptic  condi- 
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Fig,  7;.— Operating  i 

in  proper  dress. 

■  lily  cleanliness.  There  is  no  doubt 
-iiriieiins  to  do  aseptic  work  and  tt> 
iitiirbance  than  it  is  for  others,  and 
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one  may  infer  that  while  great  attention  has  been  paid  to  the  preparation  of 
the  hands  but  little  or  none  has  been  devoted  to  the  cleanliness  of  the  body» 
the  condition  of  the  clothing  or  the  state  of  the  health.  It  is  unwise  to 
divorce  these,  conditions  from  that  of  the  hands.  The  morning  bath  and 
the  frequent  change  of  underwear  will  not  only  assist  in  maintaining  vigor 
and  preserving  health,  but  will  also  very  materially  aid  in  keeping  the  sur- 
geon in  a  comparatively  aseptic  condition  (Fig.  76). 

Before  entering  the  operating  room  the  street  shoes  and  outer  cloth- 
ing should  be  put  off  and  in  their  place  duck  pants,  a  long  white  gown  with 
short  skeves,  and  white  canvas  shoes  with  thick  rubber  soles  put  on.  This 
attire  not  only  adds  to  the  ease  and  comfort  of  the  surgeon,  but  also  assists 
greatly  in  maintaining  him  and  the  operating  room  in  an  asegtic  conditk>n. 
PantakxHis  and  shoes  worn  day  after  day  in  an  operating  room,  where  they 
are  splattered,  splashed  and  perhaps  soaked  with  blood,  or  pus,  are  not  in 
a  ooiulition  helpful  to  asepsis,  and  if  for  no  other  reason  than  ordinary 
cleanliness^  decency  and  precept,  should  be  changed  before  entering  the 
operating  room,  for  materials  more  nearly  aseptic  in  character  (Fig.  77). 

FBEPABATIOH  OF  THE  HANDS. 

In  all  the  antiseptic  technic  pertaining  to  modern  surgery,  the  prepara- 
tion of  the  hands  is  the  most  difficult  if  not  the  most  important.  While  per- 
fect asepsis  is  unquestionably  an  unknown  quantity  and  not  essential  to  suc- 
cess, a  reasonable  approximatk)n  to  asepsis  is  necessary  in  order  to  prevent 
infection  of  the  wound.  A  smooth  skin  surface  is  easily  rendered  aseptic, 
while  the  hands,  with  their  numerous  irregularities,  clefts,  grooves  and  areas 
beneath  the  nails,  present  a  problem  for  asepsis  most  complex.  The  hands, 
even  of  persons  not  engaged  in  the  practise  of  medicine,  are  not  only  always 
exposed  to  infection,  but  also  constantly  contaminated,  while  the  surgeon's 
huids  in  his  operative  work  in  pyogenic  cases  and  in  the  treatment  of  septic 
wounds,  are  occasionally  simply  steeped  in  the  most  virulent  infectious  ma- 
terial It  is  scarcely  necessary  to  state  that  the  surgeon  who  contaminates 
his  hands  the  least  in  septic  operations  and  in  the  dressing  of  septic  wounds 
will  have  the  least  difficulty  in  rendering  them  aseptic. 

KETHODS  OF  HAND  STERILIZATION. 

The  fact  of  there  being  so  many  methods  is  very  good  proof  that  none 
is  quite  satbfactory.  Still  the  results  of  any  method  will  depend  very  mucli 
upon  the  manner  and  thoroughness  of  its  application.  That  there  is  a  ^reat 
difference  in  the  application  of  aseptic  and  antiseptic  principles  by  different 
operators,  even  when  endeavoring  to  follow  the  same  technic.  is  made  ap- 
parent by  a  visit  to  different  clinics.  In  one  the  work  beinj^  systematized 
and  done  with  thoroughness,  precision  and  order,  is  followed  by  the  best 
results,  while  in  another  there  is  carelessness  in  |)reparation  with  confusion 
and  disorder,  and  as  the  result  many  breaks  (►ccnr  in  the  asej)tic  chain.  Xot 
all  of  failure  therefore  can  be  charged  to  the  moihod  of  sterilization,  but 
very  mudi  must  be  placed  to  the  manner  of  its  ap])lication.  The  method  of 
FmlMingcr,  more  or  less  modified,  is  in  favor  with  many  surj^eons. 

As  applied  in  St.  Joseph's  hospital  it  is  as  f(^llows:  The  hands  and  fore* 
first  thoroughly  scrubbed  with  a  sterilized  brusli  and  liquid  soap. 
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geon's  dress  as  described,  is  aseptic,  light,  cool,  comfortable  and  a  thing  of 
pleasure  and  security  in  which  to  work  (Fig.  76). 

GAB£  OF  PATIENT  FOLLOWmO  OPERATION. 

A  successful  result  often  depends  as  much  on  the  after  treatment  as  it 
dees  upon  the  operation  itself.  The  patient  should  be  placed  in  a  warm 
bed  and  carefully  watched  by  a  competent  nurse  until  fully  conscious.  If 
the  patient  is  in  shock,  or  has  suffered  much  from  loss  of  blood,  the  head 
should  be  lowered  and  the  foot  of  the  bed  elevated.  At  the  same  time  he 
should  be  surrounded  with  hot  water  bags  or  bottles.  For  shock,  pain  and 
undue  restlessness,  sufficient  morphine  should  be  given  to  relieve  the  pain 
and  quiet  the  patient.  Strychnine  is  given  in  full  doses,  with  caffein,  to 
support  the  heart,  and  if  the  latter's  action  is  rapid.  1-50  or  1-25  of  a  grain 
of  digitalin  may  be  administered  hypodermically  every  two  or  three  hours. 
In  practically  all  cases  where  the  patient  is  weak,  has  suffered  the  loss  of 
considerable  blood,  or  has  passed  through  an  abdominal  operation,  it  is  of 
the  greatest  advantage  to  inject  into  the  rectum  a  pint  of  warm  coffee  and 
milk.  The  latter  should  be  peptonized.  These  injections  may  be  repeated 
every  two  or  three  hours  and  continued  for  two  or  three  days,  or  a  pint  of 
warm  normal  salt  solution  may  be  used. 

The  position  of  the  patient  following  the  operation  will  depend  upon 
the  condition  found  and  the  character  of  the  operation  performed.  In  oper- 
ations for  septic  peritonitis  the  patient  is  usually  placed  in  a  sitting  posture, 
while  in  operations  for  empyema,  and  in  some  abdominal  operations,  he  is 
often  placed  on  his  side. 

ANESTHETIC  VOMITING. 

If  the  patient  is  free  from  naso-pharyngeal  catarrh,  and  the  stomach  is 
empty  before  the  administration  of  the  anesthetic,  vomiting  is  usually  not 
severe  or  prolonged.  \^omiting  is  usually  most  severe  following  abdominal 
work.  In  some  neurotic  patients  and  in  those  with  a  susceptible  stomach, 
vomiting  may  be  difficult  to  control.  Excessive  vomiting  greatly  exhausts 
the  patient,  is  liable  to  weaken  the  suture  line  in  abdominal  cases  and  may 
lead  to  aspiration-pneumonia.  During  recovery  from  anesthesia,  and  espe- 
cially during  vomiting,  the  patient's  head  should  be  turned  to  the  side  to 
favor  the  flow  of  the  secretions  and  material  ejected  from  one  angle  of  the 
mouth.  Vomiting  may  often  be  prevented  or  arrested  by  placing  the  patient 
in  a  half  sitting  posture.  In  some  cases  vomiting  may  he  controlled  by  a 
hypodermic  injection  of  one-eighth  of  a  grain  of  morphine,  by  applying  a 
mustard  paste  over  the  epigastriurii.  by  giving  small  quantities  of  champagne 
by  the  mouth,  or  by  placing  dry  upon  the  tongue  a  powder  composed  of  one 
gjain  of  bismuth,  one  grain  of  oxalate  of  cerium  and  a  twelfth  of  a  grain 
of  cocaine.  As  a  rule,  however,  if  the  vomiting  is  continued  it  is  desirable 
to  avoid  all  fluid  and  medicine  by  the  mouth.  If  the  stomach  is  quiescent  a 
teaspoonful  of  warm  water  may  be  given  at  frequent  intervals  during  the 
first  day  following  the  operation.  During  the  second  day  the  hot  water  is 
continued  and  warm  tea  or  a  little  hot  milk  added.  During  the  fore  part 
of  the  third  day  two  or  three  grains  of  calomel  may  be  given  in  divided  doses. 
followed  by  several  ounce  doses  of  citrate  of  magnesia.     The  magnesia,  if 
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necessary,  is  followed  by  a  soap  suds  and  water  enema.  After  the  bowels 
have  acted  thoroughly  the  patient  under  ordinary  conditions  may  be  put 
upon  a  light  liquid  diet.  After  the  third  day  the  bowels  should  be  moved 
daily. 

GENERAL  AFPEABAHCE  OF  THE  PATIEHT. 

The  experienced  surgeon  can  tell  almost  at  a  glance  the  condition  of 
his  patient  by  the  facial  expression.  Patients  who  are  doing  well  have  a 
happy,  contented,  satisfied  expression  of  countenance.  In  cases  where  there 
has  been  hemorrhage  the  face  is  blanched,  lips  colorless,  nostrils  distended, 
pupils  dilated,  respiration  rapid,  patient  restless  and  the  skin  often  covered 
with  a  profuse,  cold  perspiration.  In  peritonitis  the  features  are  pinched, 
eyes  sunken,  face  anxious,  patient  depressed,  and  vomiting  frequent.  In 
pneumonia  the  face  is  anxious,  often  dusky  in  color,  respiration  short,  fre- 
quent and  labored. 

CONTEOL  OF  PAIN. 

Ordinarily  one-eighth  to  one-quarter  of  a  grain  of  morphine  may  be 
given  hypodermically  during  the  first  night,  for  the  purpose  of  controlling 
pain  and  inducing  sleep.  During  the  second  and  third  days,  codein  in  one- 
quarter  grain  doses  may  be  substituted.  It  should  be  a  cardinal  rule  fol- 
lowing operations  to  give  as  little  opiate  as  possible,  as  it  disturbs  the  gastro- 
intestinal canal,  lessens  the  appetite  and  interferes  with  the  secretions  and 
excretions.  Following  the  first  three  days  some  one  of  the  hypnotics  may 
be  given  at  bed-time,  if  necessary,  for  the  purj)ose  of  inducing  sleep. 

THIRST. 

As  already  stated  practically  every  patient,  following  a  laparotomy  or 
other  severe  operation,  and  especially  every  weak  patient,  should  receive 
upon  being  put  to  bed  a  rectal  enema  of  one  pint  of  milk  and  coflFee  at  a 
temperature  of  lOo''  to  105°  V.  The  enema  should  be  repeated  at  intervals 
of  four  hours  until  the  patient  can  take  sufficient  food  by  the  mouth  to  sus- 
tain his  strength.  Instead  of  cofTee,  normal  salt  solution  may  be  added  to 
the  milk ;  or  broths  may  be  substituted,  or  the  saline  solution  may  be  given 
alone.  Rectal  enemata  not  only  allay  thirst  by  suplying  fluid  to  the  system, 
but  support  the  patient  and  re-establish  the  secretions  and  excretions.  In 
addition  to  the  rectal  enemata,  the  patient  is  given  small  quantities  of  warm 
water  by  the  mouth. 

GENERAL  CARE  OF  THE  PATIENT. 

Immediately  following  o|)erati()n  the  patient  must  be  protected  from 
cold.  This  is  especially  true  of  the  head  and  chest.  Pneumonia  is  not  in- 
frequent following  severe  operations,  especially  laparotomies.  This  at  times 
is  due  to  the  aspiration  of  materials  vomited  into  the  bronchi,  but  it  probably 
more  often  has  its  inception  in  the  severe  chiUing  of  a  body  whose  vitality 
and  i)owers  of  resistance  are  already  greatly  lowered  in  consequence  of  the 
operation  and  anesthetic. 

THE  URINE. 

The  urine  slmuld  he  carefully  watched  an<l  the  amount  passed  each  day 
recorded.  A  chemical  an<i  niicn)>copical  examination  of  the  urine  should 
be  made  fnllowinj^  the  i>|)erali'Mi  and  l)eli»re  the  i)atient  leaves  the  hospital. 
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TEMPER  A  TUBE  ABD  FDLSE. 

In  severe  cases  the  temperature  and  pulse  are  to  be  taken  every  hour. 
In  ordinary  cases  they  are  taken  every  four  hours  for  three  days,  and  then 
night   and  morning. 

In  consequence  of  shock,  or  a  condition  of  lowered  vitality,  the  tem- 
perature may  be  subnormal  following  the  operation,  and  subsequently  dur- 
ing the  morning  hours.  If  the  patient  is  conscious  and  perfectly  rational 
the  temperature  may  be  taken  by  the  mouth,  otherwise  it  should  be  taken 
per  rectum. 

As  a  rule  following  all  severe  operations,  even  in  perfectly  aseptic  ca^es, 
the  temperature  rises  one,  two,  or  even  three  degrees  F.  This  rise  may 
be  maintained  with  some  variations  for  two  or  three  days.  The  patient, 
however,  feels  and  looks  well.  A  temperature  which  persists  for  more  than 
two  or  three  days  is  usually  indicative  of  wound  infection,  or  of  some  path- 
ological process  going  on  in  the  body. 

Following  some  operations,  or  as  the  result  of  loss  of  blood,  marked 
weakness  or  great  nervousness,  and  in  susceptible  persons  the  pulse  may 
reach  120  to  140  beats  per  minute.  This  need,  however,  ordinarily  cause 
no  alarm,  as  with  rest  or  under  the  influence  of  strychnine  digitalin  and 
caflFein,  and  unless  there  is  some  severe  pathological  process  going  on,  it 
soon  returns  to  the  normal,  or  to  near  normal  rate.  Not  only  the  rapidity 
of  the  pulse,  but  its  quality  is  to  be  noted,  and  in  connection  with  the  tem- 
perature the  number  of  respirations  should  be  counted  and  recorded. 

Daily  sponge  baths,  followed  by  alcohol  rubs,  are  refreshing  and  of 
the  greatest  benefit  to  the  patient. 

The  tongue  and  teeth  should  be  kept  clean,  the  hair  carefully  brushed 
and  the  fingernails  cared  for. 

Fresh  air  and  sunlight,  harbingers  of  good  cheer  and  the  return  of 
health,  should  be  freely  admitted  to  the  room.  \'ery  few  if  any  visitors  are 
permissible  during  the  first  three  days  followinj^  severe  operations. 

The  general  surroundings  should  be  pleasant  and  the  patient  cheered. 
encouraged  and  made  hopeful. 
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SLRGICAI.   ANESTHESIA 

of  its  action,  and  the  absence  of  subsequent  disagreeable  symptt 
is  also  frequently  used  to  produce  an;csthesia  preliminary  to  the 
tration  of  ether.  Xitroiis  oxid  gas  when  mixed  with  oxygen  may  ' 
for  longer  periods  without  producing  such  marked  symptoms  of  a 
The  mixture  is  given  by  a  special  apparatus  by  which  the  amount  ol 
can  he   increased  or  diminished.     Cvanosis.  stcrtor  and  muscular 
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ings  call  (or  an  increase  of  the  oxy^fn.  v 
sciousness  call  for  its  diniinuiion.  Tlic  :i] 
nitrous  oxid  gas  consists  of  a  metal  c>l 
under  high  pressure,  a  rubber  baf,'  cim 
cylinder  and  with  die  hollow  splicrica!  I 
to  allow  the  escape  of  expired  air. 
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SURCIICAL  .WESTHKSIA 

ami  the  dilatation   uf   the  pupils  are  dangerous  symptoms  which   rt 
imniiT'liaie  attention  and  the  withdrawal  of  the  anxsthelic. 

COMPLICATIONS  ABISmO  DUEINO  THE  ASUUnSTEATION  OF  GEH! 
ANESTHETICS. 
Vmiiiliiifj  is  frequent  during  and  nfter  an.Tsthesia;  more  frequent 
rther  ilian  rliluroforni.     It  niav  he  due  to  the  irritation  of  the  anars 


Fig.  ;o,-lii 


upon  the  fauces;  to  an  ovcr-SL-n-iiti 

to  ne^^■ou^ness,  and  fre(|ucntly  u-  \ 

The  treatment   should  he   tlia 

application  of  a  ninstanl  paste  nvi' 
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of  teaspoonful  doses  of  hot  water.    Sudden  heart  weakness  and  even  deal 
may  suddenly  follow  anaesthesia.    This  may  be  due  to  an  over-strain  upoi 
a  chronically  diseased  heart,  as  during  the  stage  of  excitement  while  strug 
gling  with  the  attendant.    It  may  also  occur  in  consequence  of  having  as 
sumed  the  upright  position.     Patients  with  myocarditis  should  be  carefulh 
watched  until  full  consciousness  has  occurred.    Pulmonary  irritation,  bron 
chitis  or  pneumonia,  are  not  infrequent,  especially  after  the  administratior 
of  ether.    Ether  pneumonia  is  especially  frequent  during  the  winter  months 
and  is  probably  the  result  of  the  irritation  of  the  ether  vapor,  aided  by  the 
lowered  vitality  incident  to  the  operation,  and  .the  effects  of  cold.     Both 
ether  and  chloroform  must  be  regarded  as  renal  irritants.    The  appearance 
of  albumen  in  the  urine  after  operations  is  not  infrequent,  while  anuria 
occasionally  occurs,  with  fatal  results.    Chloroform  or  ether  jaundice  is  of 
frequent  occurrence.     In  a  great  many  cases  some  two  or  three  weeks 
after  the  operation  patients  become  jaundiced,  without  any  apparent  cause. 
This  in  many  cases  is  probably  due  to  catarrh  of  the  stomach,  and  probably 
in  others  to  irritation  of  the  biliary  passages,  incident  to  the  toxic  effects  of 
the  anaesthetic. 

CHOICE  OF  AN  ANESTHETIC. 

For  a  short  general  ansesthesia  nitrous  oxid  gas  is  to  be  preferred,  as 
it  is  practically  without  risk,  readily  recovered  from,  and  has  no  disagree- 
able after-effects.  As  between  ether  and  chloroform,  ether  is  the  safer 
general  anaesthetic.  The  report  of  the  committee  on  anaesthetics  of  the 
British  Medical  Association  in  1901  gave  18  deaths  from  chloroform  in 
13.393  cases,  and  no  deaths  from  ether  in  4,595  cases.  Ether  is  to  be  pre- 
ferred in  healthy  adults,  in  cases  of  myocarditis,  and  in  shock.  Chloroform 
is  preferable  in  infancy  and  old  age,  in  acute  and  chronic  diseases  of  the 
lungs,  arteries,  and  kidneys,  and  in  operations  upon  the  chest  and  air  pass- 
ages. Ethylbromid  and  ethylchlorid  have  been  used  to  produce  anaesthesia 
for  short  operations.  Their  advantages  are  that  anaesthesia  is  quickly  pro- 
duced, readily  recovered  from,  and  without  unpleasant  effects. 

LOCAL  ANESTHESIA. 

This  was  formerly  obtained  by  freezing  the  part  with  ice.  or  a  mix- 
ture of  ice  and  salt.  Ethylchlorid  is  now  extensively  used  for  the  same 
purpose.  This  preparation  is  now  to  be  had  in  glass  tubes.  These  tubes 
have  a  screw  or  spring  cap  at  one  end.  and  by  removing  the  cap  or  press- 
ing upon  the  spring  a  fine  stream  of  the  fluid  can  be  directed  uix)n  the  part 
to  be  frozen.  In  from  ten  to  thirty  seconds  the  part  turns  white,  the  fluid 
congeals,  and  the  surface  of  the  skin  is  rendered  anaesthetic.  Ethylchlorid 
is  very  useful  in  office  |)racticc  for  the  purj)ose  of  relieving  the  pwiin  in 
many  of  the  minor  incisions. 

COCAIN. 

Weak  solutions  of  cocain  may  be  used  with  advantage  for  the  purpose 
of  infiltrating  a  certain  area  of  the  skin  and  subcutaneous  tissue  through 
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SCHLDCrS  METHOD  OF  IIFILTRATIOH  AIESTHraUL 

This  method  has  been  extensively  employed  for  the  prevention  of  pain 
in  minor  and  even  in  extensive  surgical  operations.  Amputations,  lapar- 
otomies, herniotomies,  thyroidectomies,  and  the  removal  of  tumors,  have 
been  done  under  infiltration. anaesthesia.  In  these  cases  not  only  the  skin, 
but  the  subcutaneous  tissue  and  sensitive  areas  and  sensitive  nerves  are  in- 
filtrated. 

Schleich's  formula  No.  i  is  as  follows: 

« 

Cocain  hydrochlorate,  .20 

Morphine  hydrobromate,  .025 

Sodium  chloride,  .20 

Water  to  make,  100  parts 

Sterilize  and  then  add  two  drops  of  a  five  per  cent,  solution  of  car- 
bolic acid. 

There  are  two  other  solutions,  either  of  which  is  preferable  to  the  one 
given  when  large  areas  are  to  be  infiltrated.  One  of  these  contains  one- 
half  the  amount  of  cocain  and  the  other  one-twentieth. 

In  injecting  an  area  through  which  an  incision  is  to  be  made  the 
needle  is  introduced  down  to  the  papillae,  and  sufiicient  fluid  expelled  to 
render  white  and  bloodless  a  small,  circumscribed  spot  probably  two-thirds 
the  size  of  a  ten-cent  piece.  The  needle  is  then  withdrawn  and  introduced 
at  the  border  of  this  area,  and  another  wheal  produced.  In  this  way  a 
surface  of  one-fourth  to  one-eighth  of  an  inch  wide  and  as  long  as  may  be 
necessary  can  be  made  anaesthetic.  If  the  incision  is  to  include  the  deeper 
structures  these  can  be  injected  by  inserting  the  needle  deeply  into  the 
tissues  and  then  slowly  injecting  the  fluid  as  the  needle  is  withdrawn.  The 
deeper  parts  and  sensitive  nerves  can  usually  be  infiltrated  to  advantage 
after  the  incision  has  been  made  through  the  skin. 

A  four  per  cent,  solution  of  eucain  applied  locally  to  a  mucous  mem- 
brane will  in  four  or  five  minutes  produce  complete  insensibility.  Upon  tlie 
surface  of  the  skin  cocain  has  no  effect.  Occasionally  following  the  use  of 
strong  solutions  of  cocain  symptoms  of  intoxication  occur,  such  as  pallor, 
tremor,  mild  delirium,  excessive  perspiration,  general  weakness,  and  a 
rapid  and  feeble  pulse.  In  very  severe  cases  there  is  great  prostration, 
syncope,  and  even  death.  The  indications  for  treatment  of  cocain  intoxica- 
tion are  to  support  the  heart  with  strychnin  and  caffein,  and  promote  elim- 
ination. 

Eucain  is  a  much  safer  local  anaesthetic  than  cocain  and  mav  he  used 

in  a  two  to  four  per  cent,  solution,  and  has  practically  the  same  effects. 

Upon  mucous  membranes,  such  as  the  urethra  and  bladder,  it  should  always 

be  used  in  preference  to  cocain. 

BEOIONAL  OE  SPINAL  ANESTHESIA. 

Regional  anaesthesia  is  obtained  by  injecting  a  nerve,  either  with  or 
^^^ ,        willioitt  exposure.     Spinal  anaesthesia  was  first  sujj^i^ested  by  Corning  ir 

»nd  has  been  extensively  resorted  to  for  the  prevention  of  pain  ir 
below  the  waist  line. 
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Technic. — A  two  per  cent,  solution  of  cocain  is  sterilized  by  placing 
a  test  tube  containing  the  solution  in  boiling  water  for  one  minute.  The 
patient  is  placed  prone  upon  a  table,  and  the  lumbar  region  asepticized.  A 
slender  hypodermic  needle  three  and  one-half  inches  long  is  then  introduced 
just  to  the  outer  side  of  the  tip  of  the  fourth  lumbar  spine  and  carried 
obliquely  inwards  and  upwards  between  the  laminae  of  the  fourth  and  fifth 
lumbar  vertebrae  until  the  subarachnoid  space  is  reached.  This  is  known 
by  the  appearance  of  a  few  drops  of  clear  cerebro-spinal  fluid  at  the  en  J 
of  the  needle.  A  syringe  containing  the  cocain  solution  is  then  screwed  to 
the  needle,  and  from  eight  to  fifteen  drops  of  the  solution  injected.  The 
needle  is  then  withdrawn  and  the  wound  closed  with  collodion.  After  9^ 
successful  injection  insensibility  is  usually  complete  through  the  pelvis 
and  lower  extremities.  The  upper  limit  of  insensibility  is  usually  situated 
somewhere  between  the  umbilicus  and  pubis. 

Spinal  anaesthesia  has  frequently  been  followed  by  severe  headache, 
vomiting  and  fever,  and  occasionally  by  temporary  or  complete  paralysis. 
In  a  considerable  number  of  cases  death  has  occurred  as  the  direct  or  in- 
direct result  of  the  injection.  These  deaths  have  been  sufficiently  frequent 
to  establish  the  fact  that  spinal  anaesthesia  is  more  dangerous  than  general 
anaesthesia,  and  should  only  be  recommended  in  cases  in  which  general 
anaesthesia  is  contra-indicated. 


CHAPTER  IV. 

SURGICAL  BACTERIOLOGY. 

Bacteria  are  microscopical  unicellular  plants,  which  vary  much  in  size 
and  shape.  The  cell  substance  is  thought  to  be  a  vegetable  pititoplasm,  and 
is  cither  hom<^eneous  or  finely  granular.  The  granules  at  timee  appear 
like  particles  of  fat.  starch,  or  sulphur.  The  cell  protoplasm  is  surrounded 
by  an  envelope  and  at  times  a  capsule,  which,  under  intense  staining,  gives 
the  appearance  of  a  halo.  Some  bacteria  are  motile  and  are  possessed  of 
certain  flagclla  or  slender  protoplasmic  cilia  (Fitj.  80). 


Typhosus. 


Uacteria  have  been  classified  into  three  families,  according  to  their 
■hape.  These  are  the  micrococcus,  or  globular;  thf  bacillus,  or  rod-sha()ed; 
and  the  spirillum,  or  twisted  form. 

Bacteria  multiply  by  division  or  fission,  and  by  spore  formation.  The 
micrococcus  develops  by  transverse  division.  If  the  division  occurs  through 
one  plane,  and  is  not  complete,  a  diplococcus  is  formed,  and  if  this  process 
is  continued  streptococci,  or  the  chain  organisms,  are  produced.  If  the 
division  is  through  irregular  planes  and  complete  the  grouping  is  that  of  the 
Btaf^ylococci,  which  has  been  compared  to  a  bunch  of  grapes.  If  Ihc  divisior 
is  through  regular  planes  and  not  complete  a  zonglia  mass  is  the  result.  H 
the  development  is  through  two  planes  and  at  right  angles  four  organism" 
»re  produced  and  the  grouping  is  that  of  a  micrococcus  tetragenus  (Fig 
81).    The  spirillum  develops  by  transverse  division. 


if  f«  '^araoiwr-')  »r*  iv-T'-^ear^,  a  =i^j  rtiraoiTe  body  makes 
jX-'iarsrJ*;.',  JX  ■?<;  ',tr.->rr  '.f  rrjt  vrgarrgr:  yr  a:  <»e  of  iu  poles.  The  mia 
'yT^ar-iwr;*  T.-ar  tr-ffr,  -l-.^ac^^ar,  «=^  ±£  J5»re  iiw.  The  q»res  repre« 
!^»»  j»<ilyT«  >ta^»  '-?  tr*  rr-icrv-orgai^raca  a»i  siKw  great  resistance  to  i 

tf.fiKt'.rt  a^wi*. 

KAmffTT  or  SETELOFJUUIT. 

h  J*  f-^r.tiA':t''.  •.'rm'.  ar^dtr  laTyrab^  oAdaioc;  a  single  microoi^anii 
w,n  ''itrv:\'H>  -.r.^'/ 1»'/  a:  tr-e  •r,'!  of  u>t  nrsi  Iwnr,  into  lour  at  the  end  of  t 
tttyjni  h/riT.  :rA/,  r.z'nx  at  tbt  trA  'J  ihe  third,  so  that  during  twenty-fo 
hy»n,  eJ^M'.^j  an'J  •jnt-hn'.i  rr.-.V.'yjr.  ~:cri>-,rgari5in=  are  produced  from 
»ing»e  K^ir-  The  •.■/n'':::';',T.'.  Jihich  are  favorable  to  the  growth  of  the 
'^rgaiMfirn*  ^re  a  iir'i*':!-  i  -'-'J  jUH^'y  -.vhh  suitable  light,  moisture,  temper 
lure,  and  v'-t^vni"  lurr'-undirigs. 

They  may  1*  i;''"-"  "r'liisarijy  up  -n  anificia!  media.  These  media  va 
fxymewhat  ivilh  iht-  'I:fftr'-n-.  ',rganisn)i ;  they  must  have  a  certain  degr 
'A  molMurc,  a"-  drMtiy  arrc-tt  the  growth,  although  it  does  not  destroy  tl 
(jcrm*.     Tciii|ifrat'iri-  i*-  nWi  imixjrtam.     The  putrefactive  bacteria  gro 


Fi^.   f^l. — Micrococcus   letrageniis, 

K'st  at  aUnil  the  iiarmal  nRini  temperature,  while  the  pathogenic  and  pvc 
j^enic  germs  grow  well  at  the  bodv  temperature.  Most  bacteria  becoD 
dormant  at  extreme  deforces  of  heat  or  cold.  Many  bacteria  are  very  it 
sistant  to  dr\'  heat :  212  degrees  Fahrenheit  will  not  destroy  bacteria  in  les 
than  one  hour  aiid  a  hail.  Kree^injf  will  stop  the  growth  but  docs  not  Idl 
the  organism.  The  presence  or  absence  of  certain  gases  also  influences  tb 
growth  of  bacteria.  Soiie  micro-organisms  grow  best  in  the  presCDoe  o 
o\>-gicn.  Tliese  wore  termed  bv  Pasteur  aerobic  bacteria.  Others  grow  ba 
when  O-sygcn  is  not  present,  and  these  are  tcnned  anaerobic.  A  fualitiii 
aerobic  organism  is  one  that  can  grow  in  the  presence  or  absence  oi 
CNvgen. 

Bacteria  have  received  various  names  depending  largely  npon  the  onid- 
nets  of  their  growili.     Those  organisms  which  prodnce  specific  diseuein 
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known  as  pathogenic;  those  whose  growth  results  in  pus- formation  are 
known  as  pyogenic;  those  which  are  capable  of  carrying  out  their  complete 
existence  in  some  animal  are  known  as  parasites,  while  those  that  may 
develop  in  either  dead  or  living  animal  matter  are  known  as  saprophytes. 

PRODUCTS  OF  SACTERIAL  GROWTH. 

It  is  known  that  bacteria  in  their  growth  elaborate  certain  poisons.  It 
is  thought  probable  that  these  substances  are  produced  in  part  from 
albuminous  matter  in  which  the  bacteria  develop.  They  are  also  produced 
by  ihe  metabolic  activities  of  the  germs. 

There  are  several  poisons  which  are  produced  by  the  activities  of  bac- 
teria within  the  tissues.  Among  these  are  the  ptotnains,  which  are  crystal- 
lizable  alkaloidal  bodies,  originating  from  the  bacterial  decomposition  of  dead 
animal  matter;  toxins,  which  are  poisonous  substances  secreted  by  the  bac- 
teria or  contained  in  the  bodies  of  dead  or  living  organisms ;  and  toxalbumins, 
which  are  non-crystallizable  bodies  not  intimately  associated  with  the  pro- 
toplasm of  the  bacterial  cells.  It  is  to  these  various  poisonous  substances 
that  the  bacteria  owe  their  disease-producing  function. 

PROTECTION  OF  THE  SYSTEM. 

The  leukocytes  and  connective  tissue  cells  are  active  in  taking  up  the 
germs  into  themselves  and  destroying  or  sequestering  them.  Several  anti- 
dotal bodies  are  present  in  the  blood  serum.  These  are  called  alexins.  They 
are  supposed  to  be  in  part  the  product  of  the  secretions  of  the  leukocytes 
which  are  active  in  the  inflamed  area.  Bodies  appearing  during  ordinary 
infection  are  known  as  anti-bodies  or  antitoxins.  Another  class  which  ap- 
pears during  the  infection  and  which  has  the  power  of  resisting  the  motion 
in  the  motile  micro-organisms  are  the  agglutinins.  It  is  thought  that  all  of 
these  substances  are  proteids,  but  their  exact  nature  has  not  been  deter- 
mined. 

PYOGENIC  BACTERIA. 

Under  favorable  conditions  these  germs  cause  wound  infection  and  pus 
formation.  They  are  practically  onmipresent  as  they  are  found  in  the  air, 
water,  soil,  upon  the  surface  of  the  body,  under  the  finger  nails,  in  our 
clothing,  and  upon  everything  that  is  exposed  to  the  air,  as  well  as  in  many 
of  the  canals  and  hollow  organs  of  the  body.  In  every  wound  to  which 
these  organisms  gain  an  entrance  pus-formation  is  possible.  A  number  of 
conditions,  however,  are  essential  in  order  that  pus-formation  occur.  Among 
these  are  suitable  nourishment,  light,  heat  and  moisture,  a  sufficient  number 
of  germs,  or  those  which  are  actively  virulent,  and  a  susceptible  host. 
S5ome  persons  are  practically  immune,  while  others  are  very  susceptible  to 
infection.  It  is  probably  true  that  most  wounds  are  not  germ-free,  and 
yet  they  heal  by  first  intention  without  signs  of  active  infection.  This  is 
because  the  conditions  are  not  suitable  for  the  growth  and  multiplication 
of  the  organism,  or  because  they  are  not  present  in  sufficient  nurnbers  or 
have  not  sufficient  virulence.  The  pyogenic  micro-organisms  are  the  op- 
probrium of  the  surgeon's  art,  and  probably  are  the  cause  of  more  care, 
anxiety,  failures,  and  even  deaths  in  his  operative  work  than  all  the  other 
conditions  combined. 
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Great  progress  lias  been  made  in  this  connection  in  the  technic  for  an 
chiring  operations,  as  well  as  in  the  treatment  of  wounds,  so  that,  at  th 
present  time,  wotmd  infection  instead  of  being  the  rule  may  be  rendered 
rare  exception.  But  ver\-  much  remains  to  be  accomplished  before  surger; 
in  so  far  as  infection  is  concerned,  will  be  absolutely  satisfactory. 

In  the  familv  of  pyogenic  genns  the  staphylococcic  are  among  the  moi 
important,  Thev  have  been  recognized  as  being  a  causative  factor  in  th 
production  of  snppuiation  for  a  quarter  of  a  century,  or  since  the  studie 
of  Oyston.  Krause,  Rosenbach  and  Passct.  The  cocci  are  spherical,  noil 
motile,  and  non-sipore  producing  organisms. 

STAPHYLOCOCCUS  PYOGiaiES  ATTKETTS. 
Among  the  most  important  organisms  in  this  family  is  the  staphy- 
lococcus pyogenes  aureu?.  This  is  also  one  of  the  most  frequent  pus  produc- 
ing germs.  It  measures  from  .7  to  .S7  micro-millimeters  in  diameter.  I1 
multiplies  by  transver.'^f  division  through  nKire  than  one  plane,  producing  a 
grouping  which  has  hten  cuni;'art-il  to  a  bimcli  of  grapes.  In  its  growth  Jt 
coagidatt'S  milk  and  iiri"luci-^  a  gnlik'H-colored  pigment.  It  is  aernbic 
(Fig.  8.!). 


■  M-.'-  )n.-ji-iu<  Miinii-,  V'lK    8,1  — Sirqilococais   pyogi;iic*. 

STAPHYLOCOCCUS  PYOGENES  ALBUS, 

al-n  a  iui>  ]>rnihtcing  organism,  closely  allied  to  the  aureus  but 
niitl\  iiiciuuilcri'd  niT  .-n  virnk-iit.  It  has  a  peptonizing  action, 
nilk.  hni  ili'i's  imi  iirodiice  a  pigmciii.  It  frequently  inhabits  the 
a>cr-  .11   thi-   skin. 

STAPHYLOCOCCUS  PYOGENES  CITREUS. 

lid  iipiihiccs  in  its  growth  a  lemon-colored 
qnauiiiies  anil   nndcr  favorable   circum- 

iniporiaiu-i-.  are  the  staf'hylococcus  cereus 
\i:iis.    The  latter  also  produces  a  yellow 
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The  staphylococcus  epidermidis  albus  inhabits  the  skin  and  is  found  ii 
the  hair  follicles,  sweat,  and  sebaceous  glands.  This  germ  is  now  though 
to  be  the  same  as  the  staphylococcus  pyogenes  albus. 

The  staphylococci  infect  wounds  and  usually  produce  a  circumscribet 
sup|>urative  process.  In  the  skin  they  produce  pustular  acne,  furuncles,  anc 
carbuncles.  Thev  are  often  present,  either  alone  or  associated  with  othei 
organisms,  in  mucous  and  serous  inflammations.  They  are  usually  the  active 
agents  in  acute  periostitis,  osteo-myelitis,  and  endocarditis.  Gaining  ar 
entrance  to  the  Ivmph  channels,  they  produce  lymphangitis,  and,  carried  tc 
the  lymphatic  glands,  a  lymphadenitis  with  or  without  suppuration.  Enter- 
ing the  blood  thev  may  produce  septicemia,  or,  when  carried  with  infectec 
emboli  to  different  parts  of  the  body,  pyemia. 

STREPTOCOCCI. 

These  bacterial  organisms  vary  somewhat  in  size  and  arrangement 
They  measure  about  one  micro-millimeter  in  diameter.  The  variations 
however,  are  seemingly  not  important,  and  the  organisms  may  be  consideret 
under  the  head  of  the  streptococcus  pyogenes.  This  organism,  when  growi 
on  culture  media,  appears  in  the  form  of  chains,  which  is  due  to  the  divisior 
of  the  cocci  in  a  plane  at  right  angles  to  the  chain.  X'arious  branches  ma\ 
be  produced  like  the  limbs  of  a  tree  by  a  change  in  the  angle  of  division 
In  the  growth  of  the  cocci  there  is  an  absence  of  enzyme,  and  they  may  oi 
may  not  coagulate  milk. 

The  streptococcus  pyogenes  is  one  of  the  most  virulent  of  the  pyogenic 
organisms,  and  is  usuallv  present  in  all  spreading  inflammations.  The\ 
may  occur  in  pure  culture,  but  usually  are  associated  with  other  pyogenic 
organisms.  Thev  are  usually  present  in  cases  of  rapidly-spreading  cellu- 
litis or  phlegmonous  inflammation,  and  in  erysipelas  and  septicemia.  The) 
are  also  often  present  in  angina,  synovitis,  osteoTiiyelitis.  and  peritonitis 
There  has  been  considerable  discussion  as  to  whether  the  streptococcus  oi 
erysipelas  (Fehleisen)  and  that  of  spreading  suppurative  cellulitis  are  one 
and  the  same  organism.  It  is  held  by  many  pathologists  and  bacteriologist* 
that  the  difference  in  the  action  of  these  germs  is  due  to  the  mode  of  theii 
entrance  into  the  svstem,  and  perhaps  more  especially  to  the  degree  ol 
virulence.  Thus  it  has  been  shown  that  the  stre]nococciis  which  at  one  tinu 
produced  an  abscess,  may  have  its  virulence  so  exalted  as  to  produce  erysip 
clas :  and  that  the  erysipelatous  organism  may  Ix*  so  changed  and  its  virulence 
reduced  as  to  be  an  ordinary  pus  producer.  Tt  may  he  true  that  the  differ 
ence  of  action  is  due  either  to  the  mode  of  infectii^n,  the  result  of  environ 
ment.  or  the  virulence  of  the  organism,  but  every  surgeon  knows  that  erysip 
elas  is  seeminglv  highly  contagious,  while  suppurative  processes  chie  tc 
streptococcic  infection  are  not. 

These  micro-organisms,  like  the  staphvlococci,  mav  lie  flormant  in  th( 
residue  of  an  abscess  or  be  sequestered  in  old  osteoniyelitic  lesions  for  years 
and  then,  as  the  result  of  some  injury,  becotiie  active  and  ]^roduce  a  ne\^ 
and  acute  infection  (Fig.  83). 

BAriLIUS  COTT  COMMUNIS 
This  organism  is  present  under  normal  conditions  in  the  snnll  in^^estine 
of  man.     In  pathological  conditions  it  is  a  ]nis  prorhicing  germ.     M(Tpho 
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logically  it  is  a  short,  thick,  motile  rod  having  numerous  flagella.  The 
organism,  however,  is  subject  to  many  variations,  and  in  culture  media  not 
unlike  the  typhoid  bacillus.  It  is  thought  to  aid  digestion  and  be  a  factor 
in  the  production  of  gas.  The  organism  produces  an  acid  fermentation  in 
sugar,  bouillon,  and  gelatine ;  curdles  milk,  fonns  indol,  and  produces  gas. 
It  is  found  in  a  great  many  of  the  suppurative  processes  in  connection  with 
the  intestinal  canal.  It  is  often  present  in  pure  culture  in  appendiceal  ab- 
scesses, in  gall-stone  inflammation,  and  in  peritonitis.  It  is  often  an  active 
factor  in  cystitis,  pyelitis,  and  in  abscesses  of  the  kidney.  It  may  also  be  a 
factor  in  endocarditis  and  pleurisy.  In  the  intestinal  canal  it  ordinarily  has 
a  low  degree  of  virulence,  but  when  grown  on  culture  media  its  virulence 
is  much  increased  (Fig.  84). 


Fijjf.   H{. —  Pwicillii^   cnli    ».'(niiiiu!ni; 


I'ig.    S5. —  l^)acilliis    pyocyanciis. 


BACILLUS  PYOCYANEUS. 

This  organis!!!  usually  occurs  in  the  loriii  of  minute  separate  rods,  al- 
though two  or  more  mav  he  attached  forming  a  long  thread.  There  arc 
also  irregular  and  ti^lolnilar  forms.  The  germs  arc  actively  motile  and  each 
has  a  single  terminal  tlagelhini.  They  C( ungulate  milk  and  liquefy  gelatine. 
They  are  often  found  in  indolent  suppurative  })roccsi-es,  where  healing  is 
practically  at  a  st-ind  still,  '['heir  chief  niacroscoi)ic  characteristic  is  the 
production  of  blue  or  green  pigment — ])\ocyanine.  This  pigment  is  carried 
nfi'  frnm  the  wound  l.)v  the  ])urulent  discharge  and  imparts  its  coloring  mat- 
ter to  tlie  dressini^s,  esjiecially  those  which  come  in  contact  with  the  air. 
Tliis  bacillus  has  alsu  been  found,  either  alone  (.r  in  association  with  other 
organisms,  in  suppurative  processes  (}i  the  middle  ear,  in  the  cranial  sinuses, 
in  angina,  hronchili-.  broncho-pnennionia,  ])leurisy,  ])ericarditis,  endocarditis, 
ap]>endicitis.  perilrmitis.  .synovitis.  an<l  ])yelonephritis.  It  mav  be  an  etiologi- 
cal factor  in  se])ticeniia.  It  is  sup])osed  that  the  ])hen(»menon  of  infection 
is  due  to  a  toxin  (  I'ig.  S;  ). 

THE  BACTERIA  OF  SPECIFIC  DISEASES. 
BACILLUS  OF  ANTHBAX. 

This  bacillus  ])ro{hices.  in  man,  malignant  pustule  or  wool-sorter's  dis- 
ease, and  in  aniniaN.  anthrax.     It  was  <lisc(n'ercd  by  Davine  in  1850,  and  has 
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been  called  the  kev-stone  of  the  arch  of  kactcriology.  It  is  a  large  bacillus 
Laving  a  capsule,  in  suitable  media,  and  measures  from  ,^  to  6  niicro-inilli- 
meters  in  length,  and  1.5  mitro-miiliiiieters  in  width.  In  the  resting  state, 
but  never  in  the  host,  spores  are  formed  in  the  center  of  the  rod  and  ap- 
jicar  as  bright,  cr\-stalline  bodies.  The  bacillus  is  found  in  garden  soil, 
which  seems  to  be  its  natural  habitat.  It  is  also  foinid  on  blades  of  grass 
and  on  shrubs,  and  from  the=e  it  is  conveyed  to  cattle  and  sheep  during 
grazing.  The  disease  ma\-  be  conveyed  to  man  through  garden  soil,  or 
through  any  of  the  tissues  of  a  living  or  dead  animal  which  has  been  in- 
fected. Infection  in  man  occurs  through  abrasions  u|scin  the  skin,  and  in- 
ternally through  inhalations  of  dust  to  the  lungs,  ami  by  infected  foo<I  to 
the  gastro-intesiinal  canal  (Fig.  f6l. 

BACttTUS  OF  TETANUS. 
This  is  an  anaerobic  bacillus  found  in  the  siiyierficial  layers  of  garden 
soil.     It  was  carefullv  studied  i)y  Xicnlaicr  and  Kitasatu  in'  1SS4  to  iS^j. 
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it  is  a  slender,  straight  bacillus  with  rnundvd  ci 
spores,  grows  out  into  long  filaments.  Spun'  1. 
of  the  bacillus,  producing  a  drum-stick  r-liain'. 
al^o  its  sp'jres.  are  found  in  the  si  il,  and  both 
life.  Infection  is  usually  pmduced  in  man  tl 
These  may  he  caused  bv  slivers  of  vvimd  <-r  n;i 
from  the  surface  soil  into  the  subcutaiiciui-  ii>si' 
ing  an  entrance  to  (he  tissues  muhiiily  and  I'lab. 
germ  is  an  obligate  anaembc.  The  great  ■!;iiigfi- 
lie.*  in  the  fact  that  the  wound  heals  nvor.  Midi 
it,  and  the  other  aerobic,  pus-cm-ci.  whicb  arc  ii 
DSe  op  the  free  oxygen,  leaving  thus  an  iui.u-ii' 
tbe  development  of  the  tetanus  bacillu-  1  I'i:.:.  s 
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BACULUS  OF  MALIGNANT  EDEMA. 

(See  Fig.  103,  page  119.) 
This  is  a  spore  producing,  anaerobic  bacillus  found  in  garden  soil  and 
in  putrefying  animal  fluids.    It  was  first  described  by  Pasteur  in  1877  under 
the  name  of  Vibrion  scptique.    Later,  it  was  studied  and  described  by  Koch 


Fi^.  87. — Bacillus  of  tetanus. 

and  given  the  name  of  the  bacillus  of  nialif^nant  edema.  It  is  a  comparatively 
large  organism,  slightly  thinner  than  the  anthrax  bacillus,  with  its  oval 
sjH)re  placed  at  the  center  of  the  rod.    The  spore,  which  is  slightly  thicker 


Vii^.  88. — Hacillus  of  tubcrcul(.)>is. 

than  the  diameter  «)f  the  rod.  ex])an(is  it  somewhat.  The  organism  occurs 
in  the  tissues  and  in  culture  media  as  single  nxls  or  as  long  filaments.  These 
may  be  uniform  througii« nu  or  segmented  at  irregular  intervals.  It  is  one  of 
the  motile  bacilli  and  has  several  lateral  tlagella.  After  inoculation  of  a 
wound  with  these  germ>.  there  occurs  a  rai)i(lly  S])reading,  bloody  edema 
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with  necrosis  of  the  adjacent  tissues.  There  seems  to  be  a  close  family 
relationship  between  this  micro-organism  and  the  gas-bacillus  of  Welch  and 
Xuttall.  When  the  two  are  associated  in  a  wound,  or  after  inoculation 
with  garden  soil,  a  rapidly  spreading,  gangrenous  empysema  occurs.  It 
was  pointed  out  by  Park,  however,  that  when  pure  cultures  of  the  so-called 
bacillus  of  malignant  edema  are  injected,  emphysema  and  gangrene  are 
absent.  It  is  probably  true  that  although  there  is  a  close  family  relationship 
between  the  bacillus  of  malignant  edema  and  the  gas-bacillus,  they  are 
nevertheless  quite  different,  in  that  the  bacillus  of  malignant  edema  is  motile 
and  s-poTC  bearing,  and  does  not  produce  gas  or  gangrene  when  injected  into 
the  tissues.  The  ^as-bacillus  is  not  motile  and  does  produce  gas  and  gan- 
grene when  injected  subcutaneously. 

BACXLLUS  OF  TTTBERCTTLOSIS. 

Koch  announced  the  discovery  of  the  tubercle  bacillus  in  1882.  It  is  a 
slightly  curved  rod,  usually  of  uniform  thickness,  occasionally,  however, 
slight  swellings  are  observed  at  the  extremities.  The  organisms  are  of  slow 
growth.  Two  or  more  bacilli  may  be  attached  by  their  ends,  producing 
long  filaments.  In  the  tissues  the  bacilli  occur  singly,  in  twos  or  in  small 
clusters.  The  tubercle  bacilli,  when  multiplying  within  the  tissues,  produce 
certain  well-recogniz^  lesions. 

Infection  mav  occur  through  any  of  the  mucous  membranes,  such  as 
the  gastro-intestinal  canal,  respiratory  and  genital  organs,  and  through  the 
skin.  Aside  from  pulmonary  tuberculosis  the  tubercle  bacilli  may  produce 
such  .surgical  aflPections  as  abscess  of  the  lungs,  pleurisy,  peritonitis,  ulcera- 
tion of  the  bowels,  infection  of  the  genito-urinary  tract,  skin,  joints,  tendon- 
sheaths,  and  bones  (Fig.  88). 

TYPHOID  BACILLUS. 

The  typhoid  bacillus  usually  appears  as  short,  i)lunip  rods,  as  filaments 
(iX  as  spherical  bodies.  They  possess  many  long,  wavy  flagclla,  which  are 
attached  along  their  sides  and  ends.  The  organism  is  actively  motile.  In 
culture  media  the  colonies  appear  finely  granular  and  in  old  cultures  the 
protoplasm  does  not  stain  well,  giving  the  appearance  of  vacuolation.  This 
condition  has  been  mistaken  bv  some  for  spore  formation.  There  has  been 
a  g:ood  deal  of  discussion  in  regard  to  the  relationship  between  the  typhoid 
and  colon  bacillus.  In  manv  wavs  thev  are  closelv  related.  The  typhoid 
bacillus  is  diflferentiated  in  part  from  the  colon  bacillus  hy  the  fact  that 
their  flagella  are  more  numerous,  longer,  and  wavy.  The  (organisms  grow 
slower  in  artificial  media.  They  do  not  produce  gas  in  gelatine  shake-cul- 
tures, do  not  produce  indol.  do  not  coagulate  milk,  and  they  become  agglu- 
tinated in  the  serum  of  typhoid  fever  cases.  The  ty])hoi(j  bacillus  is  at  times 
an  etiological  factor  in  surgical  infections,  such  as  abscesses  in  the  mesen- 
teric glands,  in  the  spleen,  liver,  and  bone.  It  is  not  infre(|uently  the  cause 
of  cholecystitis,  pleurisy,  arthritis,  subcutaneous  abscesses,  orchitis,  and 
epididymitis. 

GONOCOCCTJS. 
This  organism,  which  is  the  causative  factor  of  gonorrhea,  was  discov- 
ered by  Neisser  in  1879.    It  is  a  .small  coccus  which  occurs  singly,  in  pairSj 
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and  in  fours.  When  occunriR  in  pairs  the  ends  are  often  slightly  flattened 
or  concave,  so  that  between  them  there  may  be  a  slight  oval  interval.  Noth- 
ing is  known  of  the  saprophytic  condition  of  the  organism,  as  it  has  never 
been  found  in  animals  outside  of  the  human  body.  It  is  readily  demonstrated 
in  acute  affections.  Its  chief  characteristic  is  that  it  is  found  in  heaps  within 
the  protoplasm  of  the  polynuclear  leukocytes.  The  leukocytes  are  at  times 
seemingly  filled  with  organisms.  They  are  very  numerous  in  acute  cases, 
and  are  also  found  clinging  to  degenerated  epithelial  cells.  In  chronic  af- 
fections it  may  be  difficult  to  demonstrate  them.  They  are  not  only  the 
causative  factor  of  gonorrhea,  but  also  of  ophthalmia  neonatorum  and  often 
cause  arthritis,  tenosynovitis,  salpingitis,  acute  and  chronic  cystitis,  local 
peritonitis,  pleuritis,  myocarditis,  and  pyonephrosis  (Fig.  89). 

THE  SFIROCHETA  FALLISA  IN  SYPHILIS. 

In  May,  190.!;.  Schatidinn  and  Hoffman  announced  the  discovery  of  a 
new  spiral  organism  in  syphilitic  lesions,  which  they  termed  the  spirocheta 
pallida.  The  organism  is  described  as  being  from  4  to  ro  microns  in  length, 
ine  average  being  about  7,  or  about  that  uf  the  red  blood  corpuscle.  In 
width,  it  is  from  an  unmeasurablc  thinness  tn  about  0.5  micron.    It  has  from 
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■Spirociieia  pallida  of  syphilis. 


three  to  twelve  curves.  These  are  sharp  and  regular,  resembling  the  curves 
of  a  cork-screw.  The  organism  has  pointed  ends,  and  is  very  actively  motile. 
Its  motility  is  due  to  forward  and  backward  rotations  on  its  long  axis  and 
to  bendings  of  the  body  or,  according  to  Schaudinn,  to  flagella,  two  of  which 
he  has  discovered  on  one  eftd  and  one  on  the  other.  The  organism  has  been 
stained  with  Giemsa's  azure  eosin.  It  takes  the  stain  faintly  after  from 
one  to  twenty-four  hours'  exposure.  In  consequence  of  its  extreme  thin- 
ness and  faintly  staining  properties,  it  is  often  very  difficult  to  find.  It  must 
be  differentiated  from  the  spirocheta  refnngens,  which  is  found  in  syphilitic 
and  non-syphilitic  lesions,  but  which  is  longer,  thicker,  has  less  definite 
curves,  and  stains  better  than  the  syphilitic  spirocheta. 


pallida  has  been  found  with  special  frequency  in  the 
iry  syphilitic  lesions.  It  has  also  been  iound  in  gummata, 
■nonstrated  with  any  degree  of  certainty  in  non-syphilitic 
e  thinness  and  poor  staining  qualities,  coupled  with  the 
beta  refringens  is  found  in  syphilitic  and  non- syphilitic 
:  at  times  ilifHcult  to  demonstrate  ihe  pallida  and  again 
for  the  spirocheta  refringens. 

)t  at  this  time  be  positively  stated  that  ihe  spirocheta 
ica)  factor  in  syphilis. the  invesiigations  which  have  thus 
a  large  number  of  bacteriologists  would  seem  to  point 
s  direction  (Fig.  90). 

LLUS  OF  QUmiEIlS :  BACILITIS  UAIXEI. 

was  discovered  by  LofMer  and  Schiilz  in  1S82.  The 
"in  of  straight  or  slightly  curv-^d  rods  with  rounded  ends. 


ghndcrii— bii 


t  Wnie  lenfjih  as  the  tubercle  bacilli,  but  thicker.  In  cul- 
irregutar  form-s  arc  seen  and  sometimes  a  neiwnrk  of 
awing  sidf  branching.  This  has  ltd  sonu'  oliM-rvrrs  to 
:sm  with  the  rav  fungus,  or  to  hold  that  it  hul.mijs  m  a 
'y-  The  organism  is  non-motile  and  pmlmhly  nuii-.^iHire 
•d  in  horses,  where  it  atTecls  principally  the  nasLd  mucous 
^K  a  growth  of  granulation  tissue  in  the  form  of  nodes 
>wn  into  ill-conditioned  ulcers.  From  these  ulcers  there 
'US  discharge,  which  contains  the  germs  of  the  disease. 
Timutie,  but  infection  ha>  i.ccurrcd  throiii;h  abrasions 
rose    (Fig.  91  j. 

-WCEOLATUS    OR  FRAENKELS  PNEUMOCOCCUS. 

■*  '^'■st  identified  in  the  human  saliva  by  Sternberg,  in 
be  the  causative  factor  in  lobar-pncmnonia  by 
nJH  1886,    It  is  a  small,  oval,  lancc-shaped  coccus. 
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which  usually  occurs  in  pairs,  but  may  occur  singly  or  in  chains  of  eight  01 
ton.  It  has  a  distinct  capsule.  It  is  thought  by  some  observers  that  the 
(liplococcus  is  closelv  related  to  the  streptococcus  pyogenes.  It  has  not 
been  found  in  saprophytic  conditions,  but  occurs  in  discharges  from  the  nose, 
throat,  tonsils,  and  nasal  mucous  membranes.  A  fatal  septicemia  may  be 
caused  in  rabbits  and  mice  bv  an  injection  of  the  diplococcus.  In  man.  be- 
side being  the  etiological  factor  in  pneumonia,  it  is  shown  to  produce  such 
surgical  affections  as  pleurisv.  i>eritonitis,  synovitis  with  effusion,  periostitis, 
adenitis,  and  appendicitis  (Fig.  <)i). 

ACTINOHTCOSIS  BOVIS-ACTINOHTCOSIS  BOHraiS. 
There  are  a  number  of  rav  fv.ngi  which  arc  pathogenic.    This  particular 
fungi^  is  made  up  of  unicellular,  branching  m>celial  threads.    The  separate 


threads  are  quite  straight,  have  a  transparent  membrane,  and  a  homogeneous 
structure.  At  time.';  thev  arc  spore-fnrming.  The  organism  was  first  recog- 
nized by  Lebert.  iii  1857.  and  the  disease,  as  it  occurs  in  cattle  and  known 
as  lumpy  jaw,  was  first  described  by  HoUinger  in  1877.  The  disease  as  it 
occurs  in  man  was  first  recofjiiized  by  Israel  in  1882.  .According  to  Pasteur 
the  fungus  is  found  upon  blades  of  gras?  and  ui>on  bearded  cereals  such 
as  barley,  rye,  and  wheal.  The  fungus  seems  endemic  in  certain  regions 
and  frequently  infects  man  thnmgli  slight  wounds  in  the  mucous  membrane 
of  the  mouth.  These  wouncN  art  presumably  caused  by  blailcs  of  grass  or 
beards  of  grain.  The  fungus  occurs  in  the  form  of  thread^ABhrh- radiate 
from  a  central  area  like  a  rosette.  When  the  organism  becomes  implanted 
beneath  the  skin  or  mucfus  membrane,  most  frequently  about  the  lower 
jaw.  it  produces  a  clinmic  inHamniaiory  process  with  induration  of  the  skin 


SURGICAL  BACTEKIOLOGY 


and  subcutaneous  tissues  and  the  formation  of  granulation  tissue.    The  pro- 
cess is  chronic  and  progressive  (Fig.  93). 

BLASTOKTCETES.  OB  TEAST  TUVQVi. 
This  oi^anism  appears  in  the  form  of  a  round  or  oval  cell  having  a 
definite  wall.  The  cell  is  made  up  of  protoplasm  in  which  numerous  vacuoles 
are  occasionally  to  be  seen.  It  multiplies  by  budding  and  by  spore  formation, 
and  occurs  as  isolated  cells  and  in  the  form  of  mycelial  threads.  When  the 
organisms  find  lodgement  in  the  skin  they  produce  nodules  which  are  made 
up  of  granulation  tissue  having  giant  cells.  The  nodules  frequently 
break  down  into  chronic  ulcers.  The  germs,  occurring  singly  or  in  chains,  are 
found  both  within  and  between  the  cells  of  the  nodule.  The  nodular  tumors 
and  ulcerative  processes  nin  a  chronic  course  and  are  frequently  mistaken 
for  sarcomatous  growths  or  epitheliomalous  ulcers.  Metastatic  processes 
in  internal  organs  are  occasionally  seen,  in  which  the  fungus  may  be  demon- 
.•■trated   (Fig.  04). 


PHOTEUS  VTTLGARIS  OF  HAUSER. 

This  bacillus  may  be  taken  as  the  rejircsentaiivc  i^f  a  t^mup  of  organisms 
which  have  certain  common  cliaracteri sties,  in  that  they  arc  saprophytic 
bacteria  or  the  organisms  producing  jnu  re  fact  ion  in  dead  animal  and  vege- 
table matter. 

The  proteiis  vulgaris  is  from  1,25  u->  ,^.7.1  n 
and  about  ,6  of  a  micromillimeter  in  width.  Ii 
coonnonly  seen  in  pairs,  although  it  may  grow  c 

mcnts  or  assume  a  spiral  form.  The  bacillus  is  actively  motile  and  is  pos- 
•ened  of  a  number  of  flagella  arranged  radiatcly  alwiut  the  cell.  These 
*'»cifli  bqnefy  gelatine,  coagidate  milk,  and  digest  casein.     Indol  and  phenol 


nillinicters  in  length 

nimided  ends  and  is 

out  into  li'Tig,  flexible  fila- 
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are  formed  and  supar  is  fermented.     During  the  peptonization  of  gelatine 
and  blood  serum  putrefactive  odors  are  evolved. 

The  proteus  group  of  organisms  not  only  cause  disease  by  the  contam- 
ination of  food  stuffs,  but  they  are  also,  either  alone  or  in  association  with 
other  organisms,  the  causative  factors  of  many  surgical  affections.  In  many 
infected  wounds  which  show  a  gangrenous  or  putrefactive  tendency,  they 
have  been  found  associated  with  other  organisms.  In  brain  abscesses,  gan- 
grene of  the  lungs,  gangrenous  peritonitis,  ulcerative  endometritis,  gangren- 
ous pleurisy,  and  in  the  pus  of  osteomyelitis,  they  have  been  found  asso- 
ciated with  the  pyogenic  organisms.  They  have  been  the  sole  causative  fac- 
tor in  some  cases  of  peritonitis,  appendicitis,  cystitis,  pyelonephritis,  and  in 
abscesses  of  the  mammary  gland,  ovary,  and  liver. 


Fig.  gs — Bacillus  of  rliinosclcroma. 

BACILLUS  AEROOENES  CAFSVLATUS. 

The  gas-bacillus  of  Welch  and  Xuttall.  This  is  an  anaerobic,  non- 
motile  and  usually  non-spore  producing  bacillus  which  is  found  in  garden 
soil  and  in  the  intestinal  canal  of  man.  In  size  it  resembles  the  anthrax 
bacillus  and  occurs  in  pairs,  clumps,  or  short  chains.  It  ferments  glucose, 
saccharose  and  lactose  with  the  evolvement  of  hydrogen. 

When  these  organisms  occur  in  a  wound  under  favorable  circumstances, 
a  rapidly  spreading  gangrene  with  emphysema  is  produced.  Gas-bubbles 
are  formed  and  gangrene  occurs  in  the  skin  and  subcutaneous  tissues.  There 
is  a  hemorrhagic  exudate  with  a  few  leukocytes.  The  wound  is  in  a  putre- 
scent condition.  Infection  may  also  occur  within  the  internal  organs,  such 
as  the  uterine  cavity,  gastro-intestinal  tract,  gall-bladder,  respiratory  and 
urinary  tract. 

BACILLUS  CAFSULATUS  MUCOSUS.  OB  FNEUVOBACILLUS  OF 
FBIEDLANDEB. 

This  germ  may  be  taken  as  the  representative  of  a  group  of  organisms 
which  are  closely  allied,  although  ihey  vary  in  their  morphological  charac- 
teristics. They  are  non-motile,  non-spore -forming,  encapsulated  bacilli. 
Friedlander's  bacilli  occur  as  short,  thick  rods,  with  blunt,  round  ends,  and 
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have  a  definite  capsule.  They  are  capable  of  producing  active  fermentation. 
The  bacillus  has  been  found  in  the  dust  of  the  air,  in  canal  water,  and  in 
the  nose,  mouth,  trachea,  and  intestines  of  healthy  individuals.  The  cap- 
sulated  bacillus  is  frequently  the  causative  factor  of  pnetunonia,  pleurisy, 
endocarditis,  bronchitis,  meningitis,  abscess  of  the  liver  and  lungs,  and 
rhinoscleroma. 

BACILLUS  OF  EHINOSCLEBOKA. 

In  the  nodules  of  rhinoscleroma  are  to  be  found  large,  round  cells — 
the  cells  of  Mikulicz.  The  protoplasm  in  these  cells  contains  a  gelatinous 
material  in  which  are  to  be  found  short,  oval,  encapsulated  bacilli.  These 
organisms  were  discovered  by  Frisch  and  are  supposed  to  be  the  causative 
factor  in  the  disease.  They  have  much  in  common  with  Friedlander's  bacil- 
lus, and  are  thought  to  be  either  one  and  the  same  organism  or  a  different 
member  of  the  same  group  of  organisms  (Fig.  95). 


CHAPTER  V. 

IMWINITV  AND  INFLAMMATION. 

Ininiuniiy  is  exemption  fr\^m,  or  resistance  to,  disease.  Immunity  ma} 
be  said  to  be  the  ahiliiv  of  an  organism  to  defend  itself  against  harmfu 
influences.  Immunitv  has  been  described  as  a  condition  in  which  an  in- 
dividual is  protected  from  certain  noxious  materials  which  would  be  harm- 
ful to  other  individuals.  Imnumity  may  not  be  absolute  and  permanent,  but 
more  often  is  only  partial  aiui  iransieni. 

We  are  constantly  exjx^stx:  :o  :hc  ]\\Oi:enic  and  pathogenic  micro-or- 
ganisms, for  they  are  in  ihc  air  we  brcailic.  in  the  water  we  drink,  in  the  soil 
upon  which  we  tread,  uron  the  sr.riaoe  of  our  bodies :  the  fact  that  we  withal 
escape  infection  shows  that  :1utc  i>  soir.e  infii:ence  which  gives  us  pro- 
tection. 

Immuniry  has  Ken  iJivir.evi  into  iiis\\;^cr,ic  and  hematogenic.  In  his- 
togenic  the  cells  art  eitiur  n. -r  susceptible  to  r.oxious  influences  or  are  able 
tv)  ci^>nihat  thcni  :  while  in  hcn^at^j^^eric  tliero  are  cenain  substances  in  the 
blcK>il.  such  a>  ar.tit<»x:r.s.  \\;y!ch   C"unteract  ilie  noxious  substances. 

Xahkal  I.MMrMiv. — li  i-  i:n<:Lr-:r)  .1  fr.  ir.  this  that  an  animal,  from 
birth,  is  ir.su>ccpliblc  t«  •  tix  ac::"n  ..f  certain  n^xi-'us  influences.  Thus  the 
l(>N\cer  ar.inials  are  inyiv.nie  t-  iT'-n'-rrhea.  ^\])iii'.is.  typhoid  fever,  malaria, 
anvl  many  v»lher  conta^i"iis  an<i  infectious  (li-eases.  Tlie  venom  oi  a  rattle- 
snake is  verv  iH'isuib'U>  !<•  :\vd\\.  while  a  hc^lLre-h  t:  i-  iinnnme  to  anv  ordinarv 
dv>e  of  venom. 

Race  auil  ai^e  are  .'rteii  :m|;fTtai:T  I'a.t^  r-  in  immunitv.  The  inhabi- 
l<iut>  ot  irv»pical  cour.trie-  arr  ..ften  jiiiinni  <  \- >  malaria  and  do  not  suiter 
tivMn  the  vli>eaNC.  althous^li  tlie  ]>laMii'.'lii]iii  .,[  malaria  may  Ix-  present  in 
tlieir  MvHul.  ihiKlren  are  c  ini)arativ(l\  immm:.-  t*.  tvphoid.  while  adults 
are  >eldom  attacked  l>\  mea>les(ir  -carht  tCvtr.  Many  individuals  show 
ilecided  inuuumtN  to  intectiv>us  diseax-,  '-tlicr^  in  i»\<>t;enic  infection.  Some 
uulividuals  are  \er\  Mi-ceptihle  to  py<;-cm,  imCction.  The  degree  ci 
natural  imnunntx  is.  however,  attected  hy  ma;i\  (  '.n'lit  i.  ,ns.  Anvthinlr  whi'h 
liwers  llic  vitalitN  auvl  dnninisiies  tlie  rc-sivi;nirc.  <,r  interferes  with  the 
heahli  anvl  well-heiuv^  ot  the  nulividual  le-ens  the  (!e-ree  cf  his  immunitv. 
Thus  lever>,  henK>rrha,i:e.  infection,  starvation,  had  air.  and  expi^sure  to 
cold  and  \Nct  are  >vune  ^^i  the  influences  which  liave  a  mark-ed  eflfect  in.  les- 
soning  inununilv. 

local  unmumtx  \o  pvo-enic  infection  is  IcsM-n'-.l  l,v  l,,ral  anemia,  bv 
iniurv,  chemical  irritani>.  aiul  hv  cold.. 

\CiU  iKKh  lMMiMi\-  rhis  condition  is  the  rr.nl;  (,i  s..m"  chan^- 
which  Ins  vHCurrevl  m  the  individud  ^ince  hirtli.  .^vplnlis.  tvpJi.Mcl  fev^/ 
vellow    tVver.    and    the    exanthematons    <liseases    usually    a(r.,nj    ininnnvtv 
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against  a  subsequent  attack.  A  degree  of  immunity  is  acquired  by  the 
use  of  certain  drugs.  An  individual  habituated  to  the  use  of  cocaine,  mor- 
phine, and  arsenic  is  able  to  take  with  impunity  an  amount  which  would 
prove  &tal  to  the  ordinary  person.    The  same  is  true  of  alcohol. 

A  mother  who  during  pregnancy  suffers  an  attack  of  small-pox  usually 
confers  immunity  on  the  child  against  the  disease. 

Intentional  Artificial  Immunity. — The  practice  of  immunizing 
persons  against  diseases  is  ver>'  frequently  made  use  of  at  the  present  time. 
Vaccination,  introduced  by  Jenner  and  as  practised  at  the  present  time^ 
affords  immunity  against  small-pox.  Pasteur  was  able  by  inoculating^ 
chicken-cholera  bacilli,  whose  virulence  had  been  reduced,  to  afford  im- 
munity against  this  disease.  He  was  also  able  to  prevent  hydrophobia  in 
persons  who  had  been  bitten  by  rabid  dogs,  by  injecting  emulsions  made 
from  the  spinal  cords  of  infected  rabbits.  Immunity  may  be  obtained  from 
anthrax  and  cholera  by  inoculating  weakened  cultures  of  the  organisms 
of  these  disease. 

A9TIT0XIC  SERA  FOB  THE  CUBE    OF  DISEASE. 

There  have  been  a  number  of  these  sera  prepared.  The  one  for  diph- 
theria gives  the  greatest  satisfaction  and  is  now  in  general  use.  The  sera 
for  tetanus  and  snake  poison  are  not  so  satisfactory.  In  the  preparation  of 
the  antitoxic  serum  for  diphtheria,  the  horse  is  usually  made  use  of  and  is 
given,  by  injection,  repeated  and  constantly  increased  doses  of  the  toxins 
of  the  disease.  The  first  injection  produces  fever  and  malaise,  but  with  each 
injection  a  certain  immunity  is  established  so  that  the  succeeding  injections, 
alUiough  greater  in  quantity,  produce  less  disturbance,  until  finally  the  animal 
is  not  affected  by  the  toxins  and  becomes  immune  to  the  poison.  During 
the  immimizing  process  there  appears  in  the  blood  of  the  animal  a  new 
protective  body  known  as  antitoxin. 

Antitoxin  has  been  described  as  a  peculiar  protective  energy  mani- 
fested by  certain  proteids  contained  in  the  blood-serum  of  animals  which 
have  been  immunized.  The  blood-serum  of  these  animals,  when  withdrawn 
and  injected  into  other  animals,  will  produce  immunity.  There  are  several 
anti-bodies  which  may  appear  in  the  blood-serum  during  forced  immuniza- 
tion. If  bacteria  in  living  or  dead  cultures  are  injected,  the  blood-serum 
becomes  bacteriolytic  and  is  able  to  dissolve  the  specific  micro-organisms  of 
the  disease.  This  effect  is  the  result  of  a  substance  always  present  in  the 
bkK>d  and  known  as  alexin  or  lysin.  Alexin,  however,  seems  unable  to  act 
unless  in  the  presence  of  another  body,  which  is  probalily  due  solely  to 
the  immunizing  process,  and  is  known  as  an  amboceptor  or  immune  body. 
These  cytotoxic  sera,  as  they  are  called,  have  not  as  yet  given  practical  re- 
sults. 

THEOBIES  OF  nonjNITY. 

Three  principal  theories  have  been  advanced  as  explaining  the  chief 
factors  of  immunity.  One  of  these  is  the  humoral  tlicory,  which  attributes 
immunity  to  certain  specific  elements  contained  in  the  blood-serum.  The 
second  is  the  cellular  theory,  which  attributes  immunity  to  the  action  of 
Ae  phagoqrtes.    The  third  is  the  side-chain  theory  of  Ehrlich. 
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When  a  toxin  enters  the  system  of  a  susceptible  individual  the  hapto- 
phorcs  of  the  toxin  unite  with  the  receptors  of  the  cell,  and  the  nutrition  of 
the  cell  is  interfered  with  or  arrested,  because  the  receptors,  through  which 
the  cell  receives  its  nutrition,  is  already  occupied.  At  the  same  time  the 
toxopbores,  or  cell-poisoning  principles,  are  brought  into  action  in  conse- 
4]uence  of  the  union  of  their  haptophores  with  the  receptors,  and  the  cells 
are  injured  or  destroyed.  If  the  toxin  introduced  is  less  than  a  lethal  dose, 
all  of  the  receptors  will  not  be  shut  off  by  union  with  the  haptophores,  and 
the  toxophore,  while  injuring  the  cell,  will  not  destroy  it,  but  stimulate  it 


Fig.  97- — a  and  b  sliows  liberafed   receptors   nml  haplopln 


to  form  more  receptors.  A  greater  number  of  receptors  may  then  he  formed 
than  can  unite  with  the  haptophores  or  can  remain  united  with  the  cell, 
consequently  they  are  (ictachcd  and  float  off  into  the  blood  as  antitoxins. 
These  receptors  or  antitoxins,  while  floating  in  the  blood,  are  capable  of 
uniting  with  the  haptojihores  of  a  toxin,  and  thus  they  protect  the  cells  and 
render  the  individual  inimiinc  from  the  specific  disease  under  stimulation  of 
which  they  have  developed  (  Fig.  96). 

According  to  the  side-chain  theory  of  Ehrlich  the  anti-bodies  in  the 
blood  are  due  to  the  presence  of  the  receptors.     Xatiiral  inimimity  is  ex- 
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1   by  means   of   the   iiilcrniethnto   liodv   or   nmhnccptoi 


plained  by  the  absence  of  specific  receptors  to  cimbine  with  the  hapto- 
phores of  the  particular  toxin.  Without  this  iiniim,  the  cells  cannot  be 
poisoned  nor  specific  disease  produced.  Aciiuiroil  immunity  is  explained 
by  the  liberation  in  the  blood  of  an  increased  nttinber  of  receptor."!.  These 
■re  capable  of  uniting  with  the  haptophores  of  some  specific  toxin,  thus 
[  cetl-poisoning  and  the  .specific  disease  ll'"ig.  ')7). 
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THE  THEORIES  OF  IMMUNITY  AS  AFFECTINa  THEBAPETTTICS. 

It  must  be  borne  in  mind  that  the  bacterial  toxins  cause  disease  and  no 
the  bacteria  themselves.  There  are  two  separate  and  definite  classes  o 
bacterial  toxins  (Fig.  98). 

(i)  The  extra-cellular  toxins  which  are  a  secretion  of  tlie  bacteri; 
during  their  growth.  These  toxins  are  capable  of  producing  disease  oi 
death.  Representatives  of  this  class  are  the  toxins  of  diphtheria  and  te- 
tanus. In  the  treatment  of  these  diseases  antitoxic  sera  are  administerec 
by  injection.  The  antitoxins  of  the  serum  unite  with  the  toxins  of  these 
diseases  which  they  neutralize. 

(2)  The  intra-cellular  or  endo-toxins.  These  toxins  are  a  part  of 
the  bacterial  substance  and  are  set  free  only  upon  the  death  of  the  organ- 
ism. Examples  of  the  bacteria  which  liberate  upon  their  destruction  the 
intracellular  or  endotoxins  are  the  comma  bacillus  of  cholera,  and  the 
staphylococcus  and  streptococcus  organisms.  These  bacteria  may  enter  the 
system  and  be  destroyed,  but  they  are  in  such  small  numbers  that  the 
amount  of  toxins  liberated  is  too  small  to  produce  any  special  disturbance. 
Again  these  bacteria  may  find  an  entrance  into  some  localized  area  of  the 
system  and,  being  destroyed  in  sufficient  numbers,  will  liberate  their  toxins 
and  cause  a  localized  intlamination.  In  the  more  aggravated  cases  they 
gain  an  entrance  to  the  general  circulation  and.  being  destroyed  in  suf- 
ficient numbers  so  as  to  liberate  large  quantities  of  toxins,  will  cause  a  gen- 
eral infection  or  septicemia,  or  as  it  is  termed,  bacteremia. 

The  antitoxic  sera  for  these  infections  have  not  proven  successfu' 
as  therapeutic  agents.  This  has  been  explained  by  Ehrlich  as  follows: 
(The  Theory  of  the  Lysins:)  In  pyogenic  infection  no  antitoxins  are 
formed  against  the  intracellular  toxins,  but  there  is  a  vigorous  eflfort  put 
forward  by  the  system  to  destroy  the  germs.  Normal  blood-serum  is  often 
strongly  bacteriolytic  for  some  species  of  bacteria.  This  action  is  due  to 
two  distinct  principles,  the  intermediate  body  and  the  complement. 

The  intermediate  IxkIv  is  very  stable  and  has  an  affinity  for  certain 
albumin  molecules  forming  ])art  oi  the  protoplasm  of  the  bacillus,  and  is 
capable  of  entering  into  chemical  combination  with  them.  The  complements 
then  enter  into  combination  with  the  intermediate  body  and,  being  enzymes, 
are  able  to  dissolve  the  albumin  molecules  oi  the  bacillus  and  to  destroy  the 
bacillus  itself.  The  complements  exist  in  enormous  numbers  in  the  blood 
and  in  fresh  serum,  but  on  koepini:;-  a  serum  for  a  few  days,  or  on  heating 
it  to  >S  decrrees  C.  tluv  break  up  anil  ili^anpear.  The  intermediate  bodies 
being  more  stable  are  able  !.>  attach  themselves  to  the  bacilli,  but  in  the 
absence  oi  the  c«»in|)le'iunt<.  t:u\  ean  e\(.rt  u^^  hirmtul  influence  upon  them, 
consequently  the>e  sera  w  ^,eu  kept  or  heated  :' -r  a  sh<^rt  time  become  in- 
active because  the  eo:r.i>A!rAr.t<  have  «i;>.ippe.ire-i.  In  the  blood  of  an  im- 
numized  animal  tliere  ar^  creat  ijuantities  i^i  hotli  the  intermediate  bodies 
and  complement<.  and  as  the  Tev/.;:  v^t"  :h.e>i  mu '.1  a!i  .xuiuial  is  able  to  dispose 
oi  enormou>  numbers  ^'f  h.iv"'.'.'.  tv^  wlr.eh  it  lta<  hoeti   immunized. 
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INFLAMMATION. 

I nfl animation  may  be  defined  as  the  sequence  of  an  injnry  to  living 
tissue.  It  matters  not  whether  this  injury  be  mechanical,  thermal,  chemical, 
or  bacterial.  In  an  inflammation  all  nf  the  tissues  within  the  injured  area 
take  part  in  the  process.  This  process  is  purposive,  protective,  and  repara- 
tive, but  not  alwavs  whoUy  beneficial.  The  seeming  intent  of  an  inflam- 
mation is  to  protect  the  injured  and  adjacent  tissues  against  further  harm- 
ful influences,  to  remove  dead  tissue  and  to  repair  the  injury  done.  In 
cases  of  microbic  infection  the  intent  a|>|iarcntly  is  to  remove  or  destroy  the 
micro-organisms,  to  digest  and  remove  dead  tissue,  and  to  repair  the  in- 
jured structures.  Kature.  however,  is  not  always  able  to  accomplish  these 
results,  and  in  the  attempt  to  do  so  may  destroy  the  life  of  the  individual. 
Active  Hyperemia. — One  of  the  first  processes  in  an  inflammation  is 
an  active  hyperemia  in  which  the  aitcries,  capillaries,  and  venules  of  the 
affected  part  dilate.     The  blood  current  at  the  same  time  becomes  more 


Fig.  g^. — Mesentery  of  /rog. 
Normal  blood  vessel 

nipid  and  the  blood  conuL-^cles  cunii.-  In  fill  thi'  lui 
active  hyperemia,  in  which  the  blond  vosscls  an' 
rapid,  and  the  blood  corpuscles  fill  the  luirien  oi 
by  a  stage  in  which  the  blood  stream  bicnuics  ^1 
having  a  lessened  specific  gravity,  lag  behind  the 
oscillate  forward  and  backwards  and  finally  In  cHi 
se's.  With  the  slowing,  or  stasis,  of  the  current 
leukocytes  pass  through  the  walls  of  the  caiMlla 
adjacent  tissues.  At  times  when  the  pmcis-  i- 
also  escape  through  the  walls  of  the  vessels.  .Mil' 
what  in  dispute,  it  is  generally  held  that  the  oe;;! 
part,  an  active  process  depending  upon  the  inlie' 
the  slowing  of  the  blood-current  and  the  eliani;eii 
the  vessels.  It  has  been  shown  by  .XriioM  and  <i 
occurs  through  the  cement  substance  whieh  Imlil 
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gether.  The  endothelial  cells  have  the  power  o£  contraction  and  retractioi 
thus  increasing  the  size  of  the  supposed  openings,  or  stomata,  between  then 
Following  the  slowing  of  the  blood-current  and  the  dilatation  of  the  vessel: 
and  coincident  with  the  escape  of  the  leukocytes,  blood  plasma  passe 
through  the  walls  of  the  capillaries  into  the  adjacent  tissues.  The  amoun 
and  composition  of  this  exudate  varies  greatly.  In  dense  tissues  there  wiJ 
be  but  little,  but  in  loose,  vascular  structures,  as  in  subcutaneous  tissue,  th 
amount  may  be  very  considerable.  It  is  richer  in  proteids  than  ordinar 
lymph  and  may  contain  fibrinous  masses,  or  fibrinogen,  and  the  neucleo 
albuminate  of  calcium.  Fibrinogen  and  the  neucleo-albuminatc  of  calciun 
may  unite  outside  of  the  vessel  wall  and  produce  fibrin.  Fibrinogen  and  th( 
calciimi  salts  exist  in  the  circulating  hloii:!.  but  the  neucleo-protdd  i:;  derive' 
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I  Kiel  ]ikte4.  This  inllani- 
miM  iiirms  of  inflamnia- 
tiiesi'  cases  contains  no 
i]i.isitiiin  to  a  transudate. 
.-1:11  tain iiig  a  mixture  of 
inous.  It  may  occur  in 
strnioes.  A  hemorrhagic 
.!  cells  occurs  in  intense 
are  much  altered   (  Figs. 

!s  IN  IxFi-AMM.VTiox. — These 
:  i;avo  been  injured,  no  matter 
the  rc>«lt  of  extreme  heat  or 
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ooldy  the  application  of  chemicals,  or  the  action  of  bacteria,  may  undergo 
immediate  necrosis,  or  the  process  may  be  one  of  degeneration.  Necrosed 
tissue  is  gotten  rid  of  by  digestion,  liquefaction,  or  absorption.  To  correct 
the  defect  caused  by  the  destruction  of  tissue,  the  fixed  connective  tissue  cells 
within  the  area  inunediately  surrounding  the  injured  tissues  take  on  an  active 
proliferation,  producing  what  is  known  as  formative  or  granulation  tissue. 
Granulation  Tissue. — This  is  composed,  first,  of  small  round  cells 
with  irregular  nuclei — ^the  leukocytes;  second,  large  hyaline  leukocytes — 
mononuclear;  third,  small  lymphhocytes  and  plasma  cells;  fourth,  cells  of 


'*' '  ^ 


Fig.   102. — The   formation  of  capillaries. 

variable  size,  oval,  spindle-shaped  and  branchin.i^ — the  ]>rolifcTating  con- 
nective tissue  cells;  fifth,  especially  in  tubercular  intl.uumations.  pliant  cells. 

The  only  cells  which  are  known  to  take  an  active  part  in  tlie  reproduc- 
.t?on  of  tissue  are  the  proliferating  connective  nissue  cells.  MetschnikoflF, 
however,  holds  that  the  hyaline  leukocytes  may  be  c(  mi  verted  ini(»  connective 
tissue  cells  (Fig.  loi). 

The  Formation  of  Blood  \'KssKr-s. — With  the  production  of  a  solid 
mass  of  granulation  tissue,  new  capillaries  are  necessary  for  the  purpose  of 
nourishment.  These  are  formed  by  the  buddinjj^  or  s])routin^  of  the  en- 
dothelial cells  of  pre-existing  capillaries.  The  proto])lasni  of  one  or  more 
^  these  cells  becomes  swollen  and  throws  out  a  bidbous  mass  having  a  long, 

rifljg^  extremity.    At  the  same  time  a  nucleus  or  nuclei  appear  within  the 
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mass  of  protoplasm  and  new  cells  are  formed.  The  tapering  extremities  of 
these  cells  unite  with  similar  processes  from  other  cells  and  other  capillaries. 
In  this  manner  a  scaffolding  of  endothelial  cells  is  constructed  throughout 
the  granulation  tissue.  This  scaffolding,  composed  of  protoplasmic  cells, 
then  becomes  hollowed  out  or  canalized  producing  capillaries  connecting  with 
pre-existing  capillaries  through  which  the  circulation  is  established.  Ziegler 
holds  that  capillaries  may  be  built  by  the  formative  connective  tissue  cells, 
they  giving  off  processes  which  join  with  like  processes  from  the  capillaries 
and  these  becoming  canalized,  form  new  vessels.  The  cells  of  these  new 
capillaries  are  reinforced  by  the  proliferation  of  their  endothelial  cells  and 
by  the  apposition  of  formative  cells  from  the  adjacent  tissues  (Fig.  102). 

The  Purpose  and  Importance  of  the  Inflammatory  Exudate. — 
Nutall  was  one  of  the  first  to  show  that  blood  serum  had  a  marked  bac- 
tericidal effect.  Attenuated  anthrax  bacilli  placed  in  normal  serum  showed 
degeneration  forms  before  they  were  taken  up  by  the  phagocytes.  Afanas- 
sieff  found  that  on  placing  virulent  cultures  of  anthrax  bacilli  on  healthy 
granulation  tissue,  a  rapid  destruction  of  the  bacilli  by  the  serum  occurred. 
The  exudate  also  irrigates  the  tissues  and  removes  or  dilutes  the  noxious 
substances.  With  our  present  knowledge  it  would  seem  as  though  in  in- 
flammation both  the  leukocytes  and  blood  serum  were  active  agents  in  pro- 
tecting the  system,  by  inhibiting  or  destroying  the  bacteria  and  their  products 
a^  well  as  other  harmful  bodies. 

The  Influence  of  the  Ni£rvous  System. — It  is  well  known  that  the 
vitality  of  tissues,  and  consequently  their  power  of  resistance  to  injury,  is 
greatly  reduced  by  the  withdrawal  of  the  nerve-influence  as  in  cases  of 
paralysis.  It  has  been  shown  experimentally  by  Samuel  and  Rogers  that 
if  the  vaso-constrictor  of  the  car  of  the  rabbit  be  divided  and  the  ear  sub- 
jected to  a  high  decree  of  temperature,  an  acute  inflammation  will  occur 
which  proceeds  rapidly  to  recovery.  On  the  other  hand,  if  the  vaso-dilator 
is  divided  under  the  same  conditions,  stasis  of  the  blood  current  and  necrosis 
of  tissue  occurs.  These  experiments  seem  to  show  that  an  active  hyperemia 
and  a  free  exudate  are  necessary  after  an  injury  to  preserve  the  tissues  from 
necrosis. 

Phagocytosis. — This  term  is  inseparably  connected  with  the  name  of 
Metschnikoff.  He  has  been  the  great  advocate  of  the  theory  that  the  leuk- 
ocytes were  the  active  agents  in  protecting  the  tissues  in  infective  inflamma- 
tory processes  by  ingesting  and  destroying  the  bacteria.  There  is  probably 
now  no  question  but  that  certain  pathogenic  and  pyogenic  bacteria,  as  well 
as  other  substances,  exert  a  positive  chemotaxis  for  the  leukocytes.  The 
leukocytes  approach  these  foreign  particles  by  virtue  of  this  chemotaxis  and 
their  inherent  motility,  enclose  them  in  their  protoplasm  and  destroy  them 
probably  by  a  process  of  digestion.  The  cells  which  have  this  function 
are  the  polymorphonuclear  leukocytes  and  large  mononuclear  hyaline  cells. 
The  endothelial  cells  and  other  fixed  mesoblastic  cells  have  this  same 
property,  but  in  a  lesser  degree.  It  has  been  shown  by  Metschnikoff,  that 
the  virulence  of  the  bacteria  plays  an  important  role  in  chemotaxis  and  that 
when  an  attenuated  culture  of  anthrax  bacillus  is  injected  into  the  ear  of 
the  rabbit,  positive  chemotaxis  occurs.  But  when  a  virulent  culture  is  in- 
jected, the  leukocytes  were  repelled  and  even  destroyed.     Leukocytes  also 
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i-.ot  frequently  ingest  bacteria  which  they  are  unable  to  destroy.  In  fact, 
'he  bacteria  after  being  ingested  may  destroy  the  leukocytes  and  thus  set 
thenudves  free.  Metschnikoff  has  observed  certain  bacteria  perform  active 
-novcments  within  the  vacuoles  of  the  leukocytes. 

It  has  also  been  shown  that  the  leukocytes  have  an  extra-cellular  action, 
'n  that  they  may  secrete,  or  during  their  disintegration  liberate,  a  strongly 
'  ictericidal  substance.  Low  it  was  able  to  extract  a  strongly  bactericidal 
'ibstance  from  the  leukocytes.  \  aui^han  and  Kassel  have  extracted  from 
'  '.ood  plasma  a  nucleinic  acid,  a  bactericidal  product  found  onlv  in  nucleated 
•lis. 


Role  of  thc  Leukocytes  ix  L\flammation. — The  emigration  of 
e  leukocytes  from  the  capillaries  is  an  active  process  and  is  due  at  least 

part  to  the  motility  of  the  cells  and  to  positive  chcmotaxis.  They  are 
tncted  to  an  inflamed  area  by  the  products  of  bacterial  growth,  by  the 
'Oducts  of  disintegrating  tissue  and  by  other  substances.    Their  function  is, 

some  extent,  bactericidal  as  they  ingest  and  destroy  some  of  the  less 
tdent  organisms.  They  probably  also  ])r()«luce  by  secretion,  or  disinte- 
llion,  a  bactericidal  substance.  They  carry  away  to  lymph  nodes  and  ex- 
tory  organs  the  debris  of  broken-down  tissue,  and  they  are  taken  up  by 

formative  cells  to  which  they  afford  nourishment. 

The  Termination  of  Inflammation. — This  will  at  least  in  part  de- 
li upon  the  cause,  the  condition  of  the  system,  the  tissue  affected,  and 
treatment.     Intlammation  due  to  a  trauma,  ])royided  infection  is  pre- 
tcd,  never  extends  beyon<l  the  area  injured,  and   if  the  inj'.iry  is  only 
ht  the  tissues  s<»on  return  to  their  normal  condition,  the  exudate  is  ab- 
•ed  b\  the  lymphatics  and  venules,  the  hyperemia  and  swelling  disap- 
',  and  function  is  restored.     In  cases  in  which  the  intlaniniatory  action 
nore  intense,   with  destrtiction  of  tissue,  the   process   takes  longer  an^l 
result  accomplished  is  not  so  j)erfect.     Jn  these  cases  the  dead  tissue 
■  her  removed  by  digestion,  litiuefaction,  absorption  an<l  the  action  of  the 
■  ocytes.  or  it  is  sequestered.     The  <lefect  caused  by  the  deaiii  (»f  tissue 
•rrected  by  the  buildini^  of  embryonal  or  formative  tissue,  which  is  later 
rted  intc>  fibrous  or  cicatricial  tissue. 

"•UPPUR.VTIVK  Inflammation. — This  is  an  intlammati<.n  ^liie  tn  i^y'i- 
infection  and  followed  by  suj)puration,  in  w  hieh  e()n<iderai)le  de>truc- 

^f  tissue  occurs.  In  these  cases  repair  is  both  >l<»w  and  iniperfeei  bt-- 
the  infection  must  first  be  localized  by  the  intlaniniat<»ry  exudate  and 
'troyed  tissue  replaced  by  new  tissue,  usually  cieairieial  tissue. 

•  RODL'CTIVE  Inflammation. — This  ])r(>ces>  i>  u.-nally  elir.  •nie  and  the 

tissue  may  be  regenerative,  but  pr(.)duee<l  in  e\ees>  i^i  thai  wliieh  was 

iiyed;  or  the  new  tissues  may  re])resent  a  n-al  h\iH'rir'i]>liy.     Manx   of 

'J,  productive  inflammations  are  due  to  ohrt-nic  infecii'-n.  a-   in   tuber- 

MS,  syphilis,  actinomycosis,  glanders,  rhin')>r]er. "na.  and  nrtain  bla.-i"- 

...ijetic  processes.    Others  are  apparently  due  to  the  >ti!imlus  r.f  e<>niinued 

..lation  as  in  some  of  the  papillomata,  the  r\<'>i">e>  and  .>-i-'. ipliytes  of 

.le:  or  thev  mav  be  due  to  some  constitutional  di'-inrbanee-  or  elu-mieal 

...i&tance,  as  in  rheumatoid  arthritis,  chronic  rlunmaii^m.  and  '^y^\\\.      i'he 

-*'  tissues  in  these  cases  have  this  in  common.  the\'  arc  produced  in  ex- 
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cess,  have  a  lowered  vitality  and  are  likely  to  fall  into  decay  or  degenera- 
tion.   Perfect  restoration  of  tissue  is  seldom  accomplished. 

Gangrenous  Inflammation. — Gangrene  may  occur  as  the  result  of  an 
inflammatory  process.  In  these  cases  it  is  due  either  to  the  virulence  of  the 
infection,  the  low  vitality  of  the  tissues,  or  to  the  arrest  of  the  cir- 
culation. The  latter  may  be  caused  by  a  trauma ;  or  embolus  by  great  swell- 
ing of  the  part ;  by  the  action  of  chemicals  or  by  extreme  degrees  of  heat 
or  cold. 

Phlegmonous  Inflammation. — This  is  a  rapidly  spreading,  inflamma- 
tory process  implicating  the  skin  and  subcutaneous  tissue  and  due  to  strep- 
tococcic or  mixed  infection.  By  some  writers  it  is  placed  under  the  head 
of  erysipelas,  but  I  have  chosen  to  place  it  among  tlie  inflammations,  be- 
cause it  is  always  attended  with  su])puration,  which  is  ordinarily  foreign 
to  an  erysipelatous  process.  It  is  represented  locally  by  a  progressive  swell- 
ing, the  tissues  being  thickened,  edematous,  and  the  skin  of  a  brownish  color. 
The  process  extends  rapidly  u])  the  limb,  the  infection  following  the  fascial 
and  muscular  planes.  A  thin,  ichorous  pus  is  formed,  with  more  or  less 
necrosis  of  the  subcutaneous  tissue.  • 

Seroi's  Inflammation. — l>y  this  is  meant  an  inflammatory  process 
implicating  a  serous  membrane.  These  are  the  |XTitoneum.  ])leura,  peri- 
cardium, and  tunica  vaginalis.  With  less  anatomical  restriction  and  for 
clinical  ])urposes.  the  synovial  membranes  of  ji)ints.  bursse  and  tendon- 
sheaths  may  he  included,  as  well  as  the  membranes  of  the  brain  and  s]>inal 
cord.  In  these  inflammations  the  exudate  may  !)e  serous,  sero-fibrinous 
or  ])lastic.  Fhe  am(»iiiu  (»f  a  serous  exudate  may  in  a  few  hours  (^r  days 
be  so  large  as  to  distend  the  sac  intlamcil.  If  the  exudate  is  fibrinous  or 
plastic  the  adjacent  serou>  walls  may  he  united  or  adhesious  may  form  be- 
tween various  organs,  binding  them  together. 

Sthenic  and  AsrniNu  I  ni  l  amm  \i  io\s. — A  sthenic  inflammation 
may  be  defined  as  one  occurring  in  a  young,  vigt^rous  individual  in  which 
the  l(Kal  symjnonis  are  well  marked.  The  constitutional  svm])toms  are  also 
pron(»unced.  There  is  high  fever,  ra]>id  pulse.  j>ain.  malaise,  and  perhaps 
meiUal  disturbance. 

in  asthenic  intlannnation  the  comliiii^ns  are  reversed,  the  patient  is 
weak,  debilitated,  and  often  «»ld.  The  inilammat(^ry  reaction  is  mild  and 
only  slowly  ])rogressive.  Tlu'  swelling  is  noi  acute  and  the  constitutional 
disturbance  not  severe. 

llKMoRun  \r.h  I  \  i  i  am  m  \ri(»N.- -This  is  an  inflammatory  process  in 
which  the  red  blood  ct>rpuscle>  in  large-  numbers  esca]K*  into  the  adjacent 
tissues.  The  comlitinn  is  canned  h\  a  liigli  degree  of  inflammatory  reaction 
in  which  the  Inperemia  i<  inunse  and  ihe  >nhsetiuent  stasis  of  the  circula- 

-    I  i 

tit>n  ]>ron<nmced.  The  i)rtve><  occurs  in  severe  infections,  in  the  old  and 
enfeebleil.  in  intlaninKui.»n>  attended  with  cardiac  and  pulmonary  disease, 
in  scurvy,  hemophilia,  ar.il  in  condition^  in  which  the  bloinl  has  lost  much 
o\  its  ]>lasticil\ . 

SYMPTOMS  OF  INFLAMMATION- 

CVl<us  recognized  the  intlammatory  process  by  four  cardinal  symp- 
toms.    Those  were  heat.  re<lnv'ss.  spoiling,  and  nain    [color,  rubor,  tumor. 
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it  dolor^^  to  these  a  fifth  has  since  been  added,  a  disturbance  or  loss  of 
function  (functio  l<psa). 

Heat. — ^The  temperature  of  the  inflamed  area  is  perceptibly  increased. 
This  is  primarily  due  to  the  increased  amount  of  blood  going  to  the  part, 
as  Cohnheim  has  shown  that  twice  as  much  blood  returns  from  an  inflamed 
area  as  from  a  corresponding  healthy  area.  The  heat  is  also  increased  in  con- 
sequence of  the  active  chemical  and  pathological  changes  going  on  in  the 
inflamed  tissue.  It  is  claimed,  however,  that  the  heat  of  the  inflamed  area 
is  never  greater  than  that  of  the  blood  at  the  heart. 

Redness. — ^The  redness  is  due  to  the  increased  amount  of  arterial  blood 
in  the  part  This,  however,  is  a  very  variable  quantity.  Primarily,  when 
the  hyperemia  is  active  and  the  part  red,  the  color  will  disappear  on  pres- 
sure with  the  finger  but  it  quickly  returns.  With  the  slowing  of  the  blood 
current  and  a  lessened  oxygenation,  the  part  assumes  a  dusky  hue;  at  a 
still  later  period,  if  the  primary  hyperemia  is  of  the  hemorrhagic  variety, 
the  skin  becomes  yellowish  in  consequence  of  the  disintegration  of  the  red 
blood-cells  and  the  changes  in  the  hemoglobin. 

Swelling. — Swelling  is  due  to  the  exudate,  that  is,  to  the  escape  of 
leukocytes  and  blood  plasma  into  the  interstices  of  the  tissue.  The  degree 
of  swelling  will  depend  largely  upon  the  amount  of  exudate  and  inversely 
upon  the  density  of  the  tissues.  In  bone,  cartilage,  tendon,  fibrous  tissue, 
skin,  and  in  the  cornea,  both  the  amount  of  exudate  and  the  degree  of  swell- 
ing will  be  slight.  In  the  later  stages  of  acute  inflammation,  as  well  as  in 
chronic  inflammation,  the  swelling  is  due  in  part  to  the  production  of  new 
tissue. 

Pain. — Pain  is  caused  by  the  pressure  of  the  exudate  upon  the  nerve 
(Haments.  It  may  also  be  due  to  the  increased  amount  oi  blood  present  in 
the  part.  Thus,  in  an  inflammation  of  the  hand,  if  it  is  allowed  to  hang 
down  the  pain  is  greatly  increased,  if  elevated,  the  pain  is  decreased.  Tis- 
sues or  organs  which  are  resistant  and  do  not  admit  of  much  distention,  as 
bone,  testicle,  palm  of  the  hand,  and  the  eye.  are  the  site  of  very  severe 
pain  when  inflamed.  Some  tissues  anrl  organs  arc  more  freely  su]>plied 
with  sensitive  nerves  than  others  and  consecjuently  more  sensitive  and  the 
site  of  greater  pain  when  inflamed. 

It  is  probably  true  that  the  hyperemia  and  chemical  changes  going 
on  in  the  tissues  also  heighten  the  sensitiveness  of  the  nerves  and  increase 
the  pain. 

The  character  of  the  pain  varies  with  the  structure  inflamed.  In  sup- 
puration the  pain  is  throbbing:  in  inflammation  ni  a  serous  membrane  it 
is  often  stabbing  as  in  pleurisv;  in  hone  it  is  borinjir  or  aching:  and  in  a 
mucous  membrane,  burning.  The  pain  of  an  orchitis  is  sickening,  while  that 
in  a  tooth  is  "jumping.*' 

Impairment  or  Loss  of  Fi-nctiox. — Any  tissue  which  is  inflamed  does 
not  functionate  normally.  This  may  be  due  in  ])art  to  the  ])ain  and  exudate, 
the  increase  of  heat,  the  disturbance  of  nutrition  and  the  chemical  pro- 
cesses going  on  in  the  tissues. 

The  muscles  of  the  heart,  when  inflamed,  lose  their  striations  and  be- 
come granular.  The  cells  of  the  secretory  glands  undergo  cloudy  swelling 
and  the  connective  and  fibrous  tissues  are  re])laced  by  embryonal  tissue. 
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It  is  then  quite  natural  that  an  inflamed  tissue  which  is  in  a  state  of  degen- 
eration or  undergoing  marked  change,  should  not  functionate  normally. 

In  inflammation  there  are  also  certain  systemic  symptoms,  such  as  fever, 
thirst,  malaise,  sleeplessness,  loss  of  appetite,  increased  frequency  of  pulse, 
headache,  mental  disturbance,  and  a  heightened  color  of  the  urine. 

If  the  pathology  and  purpose  of  a  local  inflammation  have  been  cor- 
rectly stated,  then  the  process  is  not  necessarily  to  be  combatted  as  harm- 
ful, but  rather  to  be  considered  as  beneficial  and  is  to  be  encouraged,  modi- 
fied or  controlled  as  the  case  may  be,  for  the  purpose  of  bringing  it  to  a 
successful  termination.  Under  ordinary  conditions  the  hyperemia  and  in- 
flammatory exudate  are  purposeful,  while  the  proliferation  of  connective- 
tissue  cells  and  the  building  of  new  capillaries  are  necessary  for  the  re- 
pair of  injured,  or  the  replacement  of  destroyed,  tissues.  While  the  in- 
flammatory exudate  is  usually  beneficial,  it  may,  if  excessive,  cause  the  pa- 
tient great  injury  or  lead  to  his  death.  An  excessive  inflammatory  exudate 
within  the  interior  of  compact  bone,  or  upon  the  membranes  of  or  within 
the  brain  or  spinal  cord,  may  produce  such  pressure  as  to  endanger  the 
patient's  life.  An  inflammatory  exudate  upon  the  epiglottis,  or  within  the 
larvnx.  mav  cause  suff'ocation. 

The  intent,  then,  of  the  treatment  of  such  inflammations  as  fall  nat- 
urally to  the  surgeon's  lot  should  be  to  relieve  pain;  to  prevent  stasis  in 
the  circulation;  to  limit  the  exudate  to  the  protective  and  reparative  re- 
quirements of  the  tissue;  and  to  render  harmless,  so  far  as  possible,  the 
cause. 

The  proper  treatment  of  the  inflammatory  process  will  depend  upon 
the  tissue  inflamed  and  the  extent  and  cause  of  the  inflammation.  The  treat- 
ment mav  be  conveniently  divided  into  local  and  constitutional. 

The  Local  Treatment  of  Traumatic  Inflammations. — What  is  de- 
sired in  the  treatment  is  a  sufficient  amount  of  hyperemia  and  exudate  to 
nourish,  protect  and  repair  the  injury  done.  This  is  best  secured,  if  the 
injury  is  to  an  extremity,  by  rest,  elevation,  and  support.  Rest  not  only 
removes  the  liability  of  renewed  injur\'  but  relieves  pain  and  irritation.  Ele- 
vation is  important  as  it  favors  the  venous  return  circulation  and  thereby 
diminishes  the  p>ossibility  of  stasis.  Support,  if  properly  applied,  lessens 
pain,  hyperemia,  the  amount  of  exudate  and  favors  the  venous  return  cir- 
culation. The  support  should  be  adapted  to  the  needs  of  the  part  and 
may  ho  secured  by  the  applicatii^n  of  a  compress  and  bandage. 

Rest,  elevation,  and  support  when  applied  to  an  injured  extremity  are 
often  aclvantaj^omtsly  combined  with  immobilization  of  the  adjacent  joint 
or  joints.  In  niiUl  cases  oi  trauma  to  the  fore-arm,  rest  and  elevation  may 
\yQ  secured  by  placiui^  the  arm  in  a  sling:  if  the  injury  is  to  the  leg.  by 
elevatiuix  it  \\\>o\\  a  chair  (^r  p'pcinir  the  p-^tient  in  bed,  and  the  limb  upon  a 
pillow.  Rest.  olovaiiiHi.  and  snpix^rt  should  be  continued  until  pain,  hyper- 
emia and  intlainnuut^ry  oxutlaio  have  been  gotten  under  control,  then  pas- 
sive exercise  wiili  tirissai^o  are  indicated.  Mass^ige  and  exercise  increase 
the  bKvd  supplx  aiul  promote  the  nutrition  of  the  part,  they  also  break  up, 
ditTuso.  and  favor  the  absorption  of  the  exudate. 

In  acute  intlammatiiMis  with  heat,  hyperemia,  inflammaton'  exudate,  and 
swollinc  so  exoossivo    as    to    threaten    the   arrest   of  the  circulation  and 
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possibly  gangrene,  free  incisions  should  be  made  for  the  purpose  of  relieving 
tension  and  maintaining  the  circulation.  In  cases  with  less  intense  reac- 
tion cold  may  be  applied.  Cold  abstracts  heat,  produces  contraction  of  the 
vessels,  lessens  hyperemia  and  diminishes  the  inflammatory  exudate,  ic 
should  not  be  applied  to  tissues  whose  vitality  is  much  reduced  or  too  con- 
tinuously to  any  tissue.  Dry  heat  is  very  serviceable  in  cases  of  severe  in- 
jury with  poor  circulation,  where  it  is  necessary  to  conserve  the  vitality  of 
the  tissues.  Moist  heat  may  be  applied  to  relieve  pain.  It  is  also  of  great 
benefit  after  the  acute  symptoms  have  subsided,  for  the  purpose  of  stimu- 
lating the  lymphatics  and  producing  absorption  of  the  plastic  exudate. 
The  continuous  application  of  moist  heat  is  seldom  indicated  during  the  first 
stages  of  an  acute  inflammation,  and  should  never  be  applied  to  tissues  in  a 
low  state  of  vitality. 

The  Local  Treatment  of  Inflammation  Due  to  or  Complicated 
lY  Pyogenic  Infection. — In  these  cases  tlie  purpose  of  the  inflammatory 
reaction,  the  emigration  of  the  leukocytes  and  the  escape  of  the  blood  plasma 
is  to  encompass  and  destroy  the  micro-organisms.  Rest,  elevation,  and 
support  will  assist  in  accomplishing  these  ends.  In  cases  in  which  the  micro- 
organisms are  few  in  number  or  have  a  lessened  virulence,  the  leuko- 
cytes and  blood  serum  may  succeed  in  destroying  them.  Ordinarily,  how- 
ever, the  process  is  progressive  and  the  surgeon  must  "interfere  actively  in 
order  to  save  the  part  and  system  from  serious  injury.  It  is  now  a  well- 
Ttcognized  principle  that  in  severe  or  progressive  inflammations  due  to 
infection,  free  incision  and  perfect  drainage  are  necessary  if  the  part  and 
patient  are  to  be  preserved  from  serious  injury.  The  old  idea  that  an  in- 
cision should  only  be  made  for  the  purpose  of  giving  vent  to  pus  in  a  ripe 
abscess  is  entirely  erroneous.  With  the  formation  of  pus  in  any  considerable 
amount  there  is  great  destruction  of  tissue.  An  early  incision  will  preserve 
the  vitality  of  tissues,  shorten  the  course  of  the  inflammation  and  diminish 
very  materially  the  pain  and  suffering. 

The  incision  should  never  be  a  punctured  one,  but  should  be  suffi- 
ciently free  so  as  to  thoroughly  expose  the  inflamed  area,  especially  at  its 
center,  thus  establishing  perfect  drainage.  In  some  rapidly  spreading  in- 
fective inflammations  a  five  per  cent,  solution  of  carbolic  acid  or  perman- 
ganate of  potash  may  be  injected  into  the  borders  of  the  inflamed  area  for 
the  purpose  of  limiting  its  progress.  In  some  cases  of  uncontrollable 
phlegmonous  inflammation,  or  rapidly  spreading  suppuration,  or  cellulitis 
of  an  extremity,  the  surgeon  should  resort  to  an  early  amputation,  the 
limb  being  removed  well  above  the  upper  portion  of  the  inflamed  area. 

Constitutional  Treatment. — In  the  treatment  of  a  local  inflamma- 
tion one  should  not  forget  that  the  general  condition  of  the  patient  may  need 
careful  consideration.  Local  inflammations  are  often  complicated  by,  and 
greatly  aggravated  in  consequence  of,  organic  or  systemic  disease.  Typhoid 
or  other  infectious  fever,  malaria,  syphilis,  disease  of  the  heart,  lungs, 
Iddney,  Kver,  or  gastro-intestinal  canal,  if  present,  are  sure  to  alter  and 
greatly  aggravate  the  course  of  any  local  inflammation. 

In  the  prc^ess  of  the  case  the  treatment  of  the  constitutional  condi- 

011  or  of  tile  diseased  organ  is  often  of  more  importance  to  the  patient 

d  to  Ihe  local  inflammation  than  is  any  treatment  which  mav  be  directed 
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especially  to  the  intlammatory  process.  If  there  is  much  rise  in  the  tem- 
perature the  patient  should  be  kept  quiet,  preferably  in  bed.  The  room 
should  be  well  ventilated  and  the  lig^t  soft.  A  sponge  bath  in  tlie  morn- 
ing, followed  by  an  alcohol  rub  is  always  refreshing.  The  bowels  should 
be  kept  open  and  the  diet,  while  nourishing,  should  be  liquid.  Milk  is  per- 
haps the  most  suitable  food  for  the  majority  of  these  patients.  Meat  broths 
may  also  be  given,  while  coffee,  tea.  and  cocoa  should  be  used  sparingly 
One  of  the  breakfast  foods,  a  soft  boiled  ci^g,  milk-toast  with  minced  chicker 
may  be  given  to  patients  who  are  somewhat  advanced  in  convalesence 
These  patients  usually  crave  fluids,  and  pure  water  for  drinking  is  very  bene 
ficial.  Orange-albumin  makes  a  pleasant  drink  and  is  made  with  the  juic< 
of  an  orange,  white  of  an  egg  and  water,  beaten  together.  In  cases  when 
there  is  much  fever  quinine  may  be  administered  in  five  grain  doses,  thret 
times  a  day.  for  its  tonic  and  antifebrile  properties,  in  asthenic  fever  oi 
decided  weakness  strvchnin  should  be  administered,  cither  bv  the  moutb 
or  hypodermicallv.  in  from  one-sixtieth  to  one-thirtieth  of  a  grain,  h 
these  cases  alcohol  in  some  form  is  also  beneficial.  In  injuries  to  the  hea( 
followed  by  meningeal  or  cerebral  hyperemia,  the  bowels  should  be  freeh 
opened,  as  this  lessens  blood  pressure  and  relieves  to  >ome  extent  cerebra 
and  meningeal  irritation.  These  cases  may  also  be  benefited  by  bromide  oi 
iodide  of  ix>tash.  In  cases  of  malaria  or  syphilis,  the  remedies  suitable  foi 
these  diseases  should  be  administered. 

ACUTE  ABSCESSES. 

For  practical  purp^K^es  it  may  be  stated  that  all  suppurative  processci 
are  due  to  pyogenic  infection.  It  is  true  liiat  a  variety  of  chemical  irritant: 
such  as  croton  oil,  turpentine,  and  nitrate  of  silver  are  capable  of  producing 
a  puruloid  material :  this  tUiid.  however,  is  non-infectious,  does  not  con 
tain  pyogenic  micro-organisms,  and  has  none  of  the  properties  of  ordinan 
pus.  It  is  also  true  that  in  non- febrile  abscesses  of  long  standing,  as  ii 
some  cases  of  pyosalpinx  and  tubercular  abscesses,  very  few,  perhaps  no 
pyogenic  organisms  are  to  be  found.  In  these  cases  there  has  been  ai 
arrest  of  the  inflammatory  process  and  death  of  the  pyogenic  organisms. 

Sources  of  Infection. — There  are  usually  two  sources  of  pyogenic  in 
fection.  One  of  these  is  external,  the  other  internal.  It  has  been  repeatedl; 
demonstrated  that  infection  can  occur  through  the  glands  of  the  skin.  B; 
this  means  pustules,  boils  and  often  carbuncles  are  produced.  Garre  wa 
able  to  produce  boils  uiH)n  his  own  arm  by  rubbing  into  the  skin  cultures  o 
staphylococcus  pyogenes  aureus.  External  infection  is  also  of  frequen 
occurrence  through  scratches,  abrasions,  and  wounds.  The  internal  in 
fections  occur  usually  through  the  blood  and  lymph  channels.  It  is  wel 
known  that  the  bUK)d  of  persons  who  are  in  a  debilitated  condition  fre 
quently  contains  one  or  more  of  the  pyogenic  organisms.  In  these  person: 
acute  suppurative  osteomyelitis  may  follow  a  slight  injury  to  a  bone,  or  sup 
puration  may  iKcur  after  a  simple  fracture,  or  suppuration  may  take  plac< 
in  a  subcutaneous  blood  clot.  Infected  emboli  are  frequently  carriec 
through  the  circulation  to  small,  terminal  vessels  where  they  become  arrest 
ed.  Each  embolus  becomes  surrounded  by  an  infected  thrombus  and  the» 
break  down  into  abscesses. 
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In  the  abdomen  suppurative  processes  are  encountered  in  which  the 
pyogenic  organisms  have  passed  through  the  walls  of  the  appendices,  either 
with  or  without  necrosis,  and  produced  adjacent  abscesses.  The  same  is 
true  of  abscesses  in  the  vicinity  of  the  gall  bladder.  In  the  female  pelvis 
the  pyogenic  organisms  follow  the  anatomical  planes  from  the  uterus  or 
gain  an  entrance  to  the  lymphatic  or  venous  system  of  vessels  and  produce 
a  pyosalpinx,  a  pelvic  abscess,  or  a  thrombo-phlebitis. 

The  Formation  of  Acute  Abscesses. — When  pyogenic  organisms 
become  implanted  in  a  tissue  under  favorable  conditions  they  multiply  and 
produce  toxins  which  are  ditlused  into  the  surrounding  tissues  setting  up 
an  inflammatory  action.  The  blood  vessels  dilate  and  the  blood  current 
becomes  more  rapid.  This  condition  is  followed  by  a  slowing  of  the  cur- 
rent or  stasis  with  an  escape  of  the  blood  plasma  and  leukocytes  into  the 
surrounding  tissues.  The  toxins  now  act  more  vigorously  upon  the  injured 
cells,  destroying  their  vitality  with  the  result  that  a  central  core  of  necrotic 
tissue  is  produced.  This  zone  of  necrosis  contains  many  bacteria  and  is 
surrounded  by  a  zone  of  intianiniation  in  which  there  are  a  greater  number 
of  polynuclear  leukocytes.  The  leukocytes  are  attracted  to  the  inflamed 
area  by  the  products  of  bacterial  growth.  As  the  process  advances  more 
leukocytes  are  attracted  to  the  inflamed  area,  while  tiic  blood  plasma  con- 
tinues to  escape  from  the  capillaries.  The  central  necrotic  core  is  finally 
separated  from  the  living  tissues  by  the  peptonizing  acticjn  of  the  products 
of  bacterial  growth  and  by  the  digestive  action  of  the  leukocytes.  At  this 
stage  the  central  core  is  surrounded  by  a  fluid,  the  licjuor  puris.  which  is 
the  changed  blood  serum  and  which  contains  the  pus  cells,  the  former 
leukocytes.     An  abscess  may  now  be  said  to  have  formed. 

During  the  formation  of  an  abscess  changes  are  taking  place  in  the 
surrounding  inflamed  tissues.  The  connective  tissue  cells  proliferate  and 
with  the  polynuclear  leukocytes  and  new  formed  capillaries  they  build  a 
wall  of  granulation  tissue  around  the  abscess  cavity.  This  is  a  protective 
process  brought  about  by  the  cellular  elements  for  the  purpose  of  limiting 
the  spread  of  the  abscess.  When  the  toxins  are  very  virulent  or  the  vitality 
of  the  tissues  redticed  either  the  wall  of  granulation  tissue  will  not  be 
produced  or  will  be  imperfectly  formed,  or  if  formed  it  may  be  destroyed  by 
the  virulent  toxins ;  in  either  event  the  abscess  will  continue  to  extend.  I^ven 
with  the  formation  of  the  protective  wall  of  granulation  tissue,  the  abscess 
ordinarily  continues  to  increase  in  size  and  in  the  direction  of  the  least  re- 
sistance. The  leukocytes  and  blood  plasma  are  constantly  escaping  from  die 
capillaries  into  the  abscess  cavity  while  the  toxins  are  constantly  destroying 
the  inner  layers  of  granulation  tissue.  In  this  manner  the  abscess  constantly 
increases  in  size  and  finally  points  and  bursts,  discharging-  its  conleiUs.  Witli 
the  escape  of  the  pus  and  toxins  the  cavity  of  the  abscess  rapidly  diminishes 
in  size.  This  diminution  is  caused  by  the  formation  of  layers  of  granulation 
tissue  internallv,  while  the  outer  la  vers  are  converted  into  fi!)rous  tissue. 
which  contracts  and  diminishes  the  size  of  the  abscess  cavity.  In  some  cases, 
with  the  formation  of  a  wall  of  granulation  tissue,  the  leukocytes  and  blood 
plasma  are  able  to  destroy  the  bacteria  in  the  abscess  and  the  growth  ceases. 
In  these  the  liquid  portion  of  the  abscess  is  absorbed,  the  leukocvtes  undergo 
degeneration,  while  the  abscess  cavity  is  obliterated  by  the  formation  of 
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granulation  tissue  within  and  the  contraction  of  fibrous  tissue  without. 

Symptoms. — The  local  symptoms  of  a  subcutaneous  abscess  are  prim- 
arily those  of  an  infection.  There  is  redness,  heat,  pain,  swelling,  and  dis- 
turbance of  function.  The  parts  at  first  are  hard  and  brawny,  but  as  the 
pus  is  formed  and  approaches  the  surface  the  center  of  the  inflamed  area 
becomes  soft  and  fluctuant  and  later  the  abscess  ruptures.  If  the  drainage 
is  good  the  symptoms  gradually  or  suddenly  subside.  The  rim  of  hard  tissue 
which  surrounded  the  soft,  fluctuant  center  is  gradually  broken  up  and 
absorbed.  After  the  abscess  cavity  is  obliterated  by  the  formation  of  granu- 
lation tissue  and  the  contraction  of  the  new  connective  tissue,  all  that  re- 
mains is  new  connective,  or  scar  tissue. 

The  subjective  symptoms  are  pain,  often  throbbing  in  character,  fever, 
and  frequently  a  chill ;  there  is  usually  insomnia,  loss  of  appetite,  and  gastro- 
intestinal disturbance. 

Diagnosis. — The  diagnosis  of  an  acute  subcutaneous  abscess  is  ordinar- 
ily easy.  There  will  be  an  inflamed,  tender  area  with  a  soft,  fluctuant 
center,  the  latter  being  surrounded  by  a  hard  border.  In  abscesses  which  are 
situated  deeper  the  soft  area  and  sense  of  fluctuation  will  be  absent,  as  in 
abscesses  beneath  the  deep,  cervical  fascia ;  here  the  entire  area  may  be  hard 
and  brawny  or  the  surface  may  present  an  elastic  resistance.  If  in  doubt  a 
hypodermic  needle  may  be  used  or  a  blood  count  made  for  the  purpose  of 
determining  the  presence  or  absence  of  leukocytes. 

After  an  abscess  cavity  has  healed,  the  presence  of  soft  granulation 
tissue  may  give  to  the  examiner's  fingers  the  sense  of  fluctuation.  This 
error  may  be  corrected  by  palpating  the  area  in  the  opposite  direction  or  in 
the  direction  of  the  muscle  fibers. 

Treatment. — Suppuration  can  sometimes  be  aborted  b\  rest  and  by  the 
•  application  of  ice  or  antiseptic  lotions.  Ordinarily,  however,  the  process 
caimot  he  prevented  and  is  to  he  favored  by  the  application  of  moist  heat. 
When  the  pus  has  formed,  or  even  before  this,  a  free  incision  should  be 
made  in  the  inflamed  area  for  the  purpose  of  giving  vent  to  the  pus  and 
affording  drainage  or  for  the  pur^x^se  of  relieving  tension.  It  is  necessary 
in  i^nler  to  insure  a  speedy  recovery  that  a  free  incision  should  be  made 
and  good  drainage  established.  One  or  two  rubber  tubes  suitable  to  the  size 
oi  the  abscess  atYord  the  best  drainage  for  pus.  If  the  abscess  cavity  does 
uo{  readily  diminish  in  size,  and  the  flow  of  pus  in  a  few  days  practically 
cease,  it  is  probable  that  there  are  pockets  of  pus  which  aie  not  being  well 
ilrained.  In  this  case  the  pus  cavity  should  be  explored  with  a  sound  or  the 
finger,  and  those  pockets  cut  down  upon  and  drained. 

In  phloginonons  inflammation  of  the  neck,  where  there  is  probable  pus 
beneath  the  lieep  cervical  fascia,  and  in  other  suppurative  processes  adjacent 
\o  important  vessels.  Hilton's  Tv.othod  of  opening  an  abscess  should  be  prac- 
tised. This  consists  in  making  a  free  incision  through  the  skin  and  super- 
ficial fascia  and  over  tlio  center  of  the  inflamed  area  and  then  locating  the 
pus  In  thrtistinc  a  cf-^ovovl  r.iroctor.  or  a  pair  of  pointed  but  closed  arter}' 
forceps,  in  t!u^  .iiroctiv  :i  of  :!k^  s;is|x^cted  pus.  If  pus  is  not  encountered 
the  forceps  arc  witl^i.irawTi  aTul  then  thrust  into  the  tissues  in  a  differ^"'" 
direction.  Havini:-  v^ico  locatovi  the  pus.  the  blades  ot  €' 
within  the  cavitv  v^t  t'no  abscess  are  opened  as  wid 
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withdrawn  while  in  this  position,  so  as  to  tear  a  considerable  openings  into 
the  wall  of  the  abscess,  sind  into  the  tissues,  through  which  a  drainage  tube 
may  be  passed.  The  advantage  of  this  method  in  certain  inflamed  areas 
over  incision  is  that  one  is  not  likely  by  it  to  do  injury  to  important  struc- 
tures. There  is  risk  in  making  a  deep  incision  into  an  inflamed  area  sur- 
rounded by  important  structures,  because  the  lips  of  the  wound  cannot  be 
retracted  nor  the  anatomical  structures  of  the  part  recognized. 

In  the  opening  and  in  the  subsequent  treatment  of  acute  abscesses  strict 
antiseptic  precautions  should  be  carried  out,  otherwise  mixed  infection  may 
occur  and  the  heaUng  process  be  greatly  delayed. 

PUS  AHS  ITS  COMPOSITION. 

Pus  from  an  acute  abscess  is  a  yellowish  fluid  having  a  specific  gravity 
of  1,030  and  an  alkaline  reaction.  If  allowed  to  stand  it  separates  into  two 
parts ;  the  pus  serum,  or  liquor  puris,  derived  from  the  plasma  of  the  blood, 
and  a  sediment.  The  serum  is  of  a  pale-yellowish  or  greenish  color  and 
makes  up  from  80  to  90  per  cent  of  the  whole.  It  is  an  albuminous  fluid  and 
contains  toxins,  enzymes,  and  proteids.  The  sediment  contains  iK)lynuclear 
leukocytes,  bacteria,  connective  tissue  shreds,  granulation  debris,  and  a  few 
red  blood-corpuscles.  Pus  from  an  acute  subcutaneous  abscess  is  practically 
odorless,  while  the  pus  from  an  abscess  within  the  abdomen  and  adjacent  to 
the  intestinal  canal  usually  has  a  very  disagreeable  odor.  This  is  due  to  the 
presence  of  the  bacillus  pyogenes  fcetidus,  or  to  the  bacillus  proteus  vulgaris. 
Pus  may  have  a  bluish  color  due  to  the  presence  of  bacillus  pyocyaneus.  It 
may  have  an  orange  color  in  consequence  of  the  presence  of  hematoidin 
crystals.  Pus  when  mixed  with  blood  is  known  as  sanious  pus;  when  thin 
and  acrid,  as  ichorous  pus;  and  when  mixed  with  mucus  as  muco-pus. 
Occasionally  an  abscess  is  found  to  contain  gas.  This  may  be  due  to  its  con- 
nection with  some  hollow  organ  or  to  the  presence  of  a  gas-producing  or- 
ganism, such  as  the  bacillus  aerogenes  capsiilatus,  or  the  bacillus  edematis 
maligni. 

ASEPTIC  WOirND  FEVER. 

Not  unfrequently  after  aseptic  operations  which  are  followed  by  primary 
union  and  are  without  visible  signs  of  inflammation  or  infection,  and  after 
simple  fractures  or  external  injuries  in  which  the  skin  is  not  broken  and 
external  infection  not  possible,  the  patient  develops,  during  the  first  or 
second  day,  a  fever  of  one  or  two  degrees.  This  fever  may  continue  from 
twenty-four  to  thirty-six  hours  and  then  disappear.  This  fever  was  termed 
by  Volkmann  ''aseptic  wound  fever."  It  was  thought  to  have  its  origin  in 
Ae  resorption  of  the  fibrin  *  ferment  from  the  blood,  but  Sclmitzler  and 
Ewald  hold  that  it  is  due  to  resorption  of  neuclein  and  albumose,  which 
sotetances  are  alwavs  present  in  effused  blood.  It  i?  known  that  many 
Bibstances  when  injected  into  the  blood  are  capable  of  producing  fever, 
arc  normal  salt  solution,  charcoal,  and  pepsin.  It  seems  that 
fever  is  more  frequent  after  operations  in  which  the  loss  of 
''^mostasis  imperfect,  and  drainage  omitted.  The  con- 
'pred  bv  the  use  of  anti^ei)tics  and  hv  consider- 
During  the  course  of  this  fever  there  are  no 
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Tb£atm£NT. — ^The  local  treatment  consists  in  asepticizing  and  drain- 
ing the  wound.  By  proper  drainage  the  organisms  are  not  allowed  to  re- 
main in  the  wound,  no  more  toxins  are  formed  to  enter  the  blood,  and  as 
tiiere  are  no  or^j^anisms  in  the  blood,  the  process  ceases.  In  severe  cases 
antiseptic  treatment  will  be  advantageous.  The  injection  of  a  pint  or  quart 
of  normal  salt  solution  into  a  vein  or  subcutaneously  is  often  of  great  ad- 
vantage in  stimulatinia:  the  secretions  and  excretions  and  thus  washing  out 
the  blood.  If  the  fever  is  considerable  quinine  may  be  administered.  If 
the  pulse  is  weak  and  rapid,  and  the  patient  exhausted,  strychnine,  caffine, 
or  carbonate  of  ammonia  may  be  administered.  The  diet  should  be  fluid, 
nourishing  and  ^ven  at  frequent  intervals. 

SEPTICEMIA. 

This  is  an  acute,  general  infectious  disease  due  to  the  entrance  and 
multiplication  of  one  or  more  of  the  pyogenic  organisms  in  the  blood.  The 
streptococcus  is  the  etiological  factor  in  about  fifty  per  cent,  of  the  cases. 
The  pneumococcus  and  staphylococcus  come  next  in  frequency,  although  the 
disease  may  be  caused  by  any  of  the  pyogenic  organisms. 

The  Mode  of  Infection. — In  surgical  practice  infection  usually  occurs 
through  some  wound  or  abrasion  of  the  skin.  In  obstetrics  it  is  at  the  site 
of  the  detached  placenta  or  through  tears  or  abrasions  of  the  cervix,  vagina, 
and  p^neum.  In  gynecology  infection  occurs  by  traveling  along  anatomi- 
cal planes,  as  the  mucous  membrane  of  the  vagina  and  uterus  to  the  Fallo- 
pian tubes,  or  through  wounds  or  abrasions  of  the  mucous  membrane.  In 
these  cases  either  the  lymphatics  or  veins  may  be  primarily  involved.  The 
wounds  of  the  skin  and  subcutaneous  tissues  are  often  punctured  ones,  as 
those  received  in  making  post-mortems,  or  those  made  by  foreign  substances 
such  as  slivers  of  wood,  or  by  septic  instruments,  or  infection  may  be  the 
result  of  unclean  operations,  or  follow  severely  lacerated  wounds. 

Three  factors  are  generally  present  and  essential  to  the  production  of 
septicemia.  One  is  a  debilitated  condition  of  the  system  with  lessened  re- 
sistance, making  the  person  especially  susceptible  to  pyogenic  infection. 
Another  and  absolutely  essential  condition  is  the  presence  in  the  wound  of 
pyogenic  micro-organisms,  and  those  usually  of  extreme  virulence.  The 
third  is  absence  of  drainage,  with  tension  in  the  wound.  With  the  general 
debility  and  lessened  resistance  the  action  of  the  leukocytes  and  blood- 
serum  is  greatly  reduced,  making  it  possible,  under  the  increased  tension 
in  the  wound,  for  the  micro-organisms  to  enter  the  blood  through  the 
lymphatics  or  where  they  readily  multiply. 

Symptoms  and  Course. — ^The  process  is  ushered  in  with  a  fever  which 
is  usually  continuous  and  often  reaches  103  to  104  deefrees  Fahrenheit. 
There  is  frequently  a  chill.  The  wound  is  septic,  painful,  and  the  tissu-s 
swollen.  There  is  insomnia  and  frequently  nocturnal  delirium.  The  gastro- 
intestinal canal  is  disturbed,  with  loss  of  appetite,  and  occasional  vomitinj^^ 
and  diarrhea.  The  patient  loses  flesh  and  strength  rapidly.  The  skin  as- 
sumes a  yellowish  tinge,  the  urine  is  scanty  and  high  colored  and  the  pulse 
quick.  The  weakness  becomes  extreme  and  the  patient  may  die  of  ex- 
haustion. Under  favorable  conditions  and  proper  treatment,  liowever,  he 
usnally  recovers. 
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Pathology. — After  death  decomposition  occurs  early.  The  blood  u 
dark  and  coagulates  imperfectly.  One  or  more  of  the  pyogenic  organism! 
can  usually  be  found  in  the  blood.  The  spleen  is  enlarged,  the  lungs  con- 
gested  and  edematous,  while  the  liver  and  kidneys  are  in  a  state  of  cloud] 

swelling. 

Diagnosis. — Septicemia  is   to   be  differentiated  from  aseptic   wounc 

fever  from  sapremia  and  pyemia.  Aseptic  wound  fever  disappears  of  its  owt 

accord  in  twenty-four  to  thirty-six  hours  after  its  inception.    In  sapremia  oi 

toxemia  the  fever  makes  its  appearance  during  the  first  or  second  day  aftei 

the  infection  and  continues  until  the  wound  is  opened  and  thoroughly  drained 

or  until  a  wall  of  granulation  tissue  has  formed,  preventing  absorption  oi 

the  toxins,  when  the  fever  di^appea^s  as  there  are  no  pyogenic  organisms 

within  the  blood.     Septicemia  is  to  be  ditferentiated  from  pyemia  by  the 

occurrence  of  repeated  chills  and  the  t\»rniation  of  metastatic  abscesses  in 

the  latter  disease. 

Prognosis. — Ordinary  cases  muler  proper  treatment  usually  recover.  In 
severe  cases  the  terminatitm  may  be  fatal. 

Tre.\tment. — Thop»iit:hly  asepticize  and  drain  the  wound  of  entrance. 
If  the  wound  is  a  puncture«l  oiu-  it  sh-uKl  be  freely  incised,  thoroughly  ir- 
rigated and  perfectlv  drainvi.     Ii  tlu*  \\i'i:r.«l  is  a  lacerated  one  with  its  sur- 
faces more  or  less  covereil   with   iKc:.:ic   tis-iie.   while  the  depths  of  the 
J  i-etain  infectious  exii«:ate  .-r  p.  ok-.t-  m'  jms.  there  should  be  thorough 
H  reoeated  irrigations  an»!  the  re;::i  wi!  .f  al!  necrosed  tissues  with  gix>(\ 
SnuimT  No  pocketinj^r  ^'i  e\ii.!a:e  i-r  i  i>  i^  f.  he  allowed  in  any  p«)rtion 
Ithewound.    Followini:  th.is  i\h'':>i.  aTiti^e:  ::c  .iressin^^s  are  to  be  applied 
il  freaucntly  changed.     The  pr'xi:v.a:  :y:r:.;-it:c  iilands,  if  much  enlarged 
he  removed  as  thev  are  t.-ci  ■  t  iv.iVoti.'!!  ir.:r.  which  the  pyogenic  or- 
"^^.      «rt-iv  enter  the  circiii:i:i":i.     1:  .v'-.\>-.-  i   rni  thev  should  be  freelv 

1-fied  and  drained.  ,  - 

fViNSTITUTIONAL  Tre.mm i  N  . . -    1  n.:v  .::    r:  <!:  nM  he  maiie  to  destroy 

...  ^jje  infectious  a^^r.is  r.e  .Lvt^ir^;:.  c.^ccic  serum  may  be 
^^•^*^d  if  there  is  reas.::  ti-  h».  \  . .  :.::  ;  ..  ^  streptcKoccic  infec- 
admin»tw  ,  ^^  ^^  j^  eminrioa:  a:  '\  ■•^^:  n  rIaMe.  it  hhs  seemed  at 
*^  ffnrd  the  patient  i:Tt^*:  :\.\:       :  ^    -.:  o /.tane.nis  or  intravenous 

times  to  ano^^^^j  ^^^  s,.:iit:.  v.  >     ::.•    '.•.•../  .<  it  aids  in  washing 
mycCOOn^oi^^  ^^  ^£  ^l,e  bk  ov-  t,^    -,  ....    ,^  .^  -v.-^tir.s  and  excretions. 


** *^'il!^t benefit  seems  t.*  .u\:;\    :•        :*\   ■•■:-..-ve::..iis  injectiim  of  a 
M  *"**  ?vL,alin  of  the  stre!:.c*>     ■    '   '  -       !  r    v.  onepint  t..  one 

^^^Uiiication^—^^^>'''''  ■'  ■'-''■"-   ^^"^  ^-'a:  ir.  strengthenin^r 
^  '**''^  nervotis  svstem.    vj-.'.:':vc  •'\;-.   •.   .-  :    :•  ^:ore.»  for  its  effect 

^tort«»"^^Ql  in  SiMr.e  :   :•:     -    >  :,.        ^  .,-.    -.  :hese  cases,  but 
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'lected  emboli   which  gain  an  entrance  to  the  arterial  system  and  beco 
arrested  in  the  terminal  capillaries.     The  disease  is  characterized  by  an  m- 
lemiittent  or  remittent  type  of  fever,  frequent  chills,  great  prostration,  and 
the  formation  of  metastatic  abscesses  in  different  parts  of  the  body.    Pyemia 
is  caused  b>'  some  one  of  the  pyogenic  organisms,  usually  the  streptococcus, 
gaining  an  entrance  to  a  vein  where  it  causes  the  formation  of  an  infected 
thrombus.     The  streptococcus  causes  the  most  virulent  type  of  Ihe  disease. 
although  the  process  may  be  due.  and  frequently  is.  to  the  staphylococc 
pyogenes  aureus,  the  pneumococcus.  the  bacillus  of  typhoid,  or  any  of  t 
pyogenic  organisms. 

Pyogenic  oj^anisms  which  enter  the  lymphatic  or  venous  circulati 
from  an  infected  wound  in  a  state  of  diffusion  and  find  the  conditions  witt 
Oie  circulatory  system  favorable  for  their  growth  and  niulti plication,  pi 
dace  septicemia.  In  order  that  pyemia  occur  these  organisms  must  enl 
Ae  circulation  as  agglutinated  or  zooglea  masses  or  infected  emboli. 

The  disease  is  most  frequently  brought  about  by  suppuration  in  t 
vicinity  of  a  vein  or  sinus.  The  suppurative  process  not  being  walled  i 
hy  granulation  tissue  extends  to  and  causes  inflammation  of  the  wall  of  t 
vein  with  the  formation  of  a  thrombus.  The  thrombus  is  infected  and 
incapable  of  organization  and  breaks  down  into  nniltiple  infected  embo 
These  emboli  are  carried  away  by  the  venous  return  circulation  to  the  rigl 
aide  of  the  heart,  and  from  the  heart  they  are  sent  to  the  lungs  where  son 
nf  them  become  arrested  in  the  terminal  capillaries,  others  pass  throuf 
the  capillaries  and  return  to  the  left  side  of  the  heart  and  are  then  sent  01 
through  the  general  arterial  current.  From  here  the}  become  arrested 
the  joints,  subcutaneous  tissue,  spleen,  kidneys,  brain  or-  bones. 

With  the  arrest  of  an  infected  embolus  within  a  capillary  a  thrombi 

forms  about  it  and  within  the  wall  of  the  vessel,  while  the  adjacent  tissi 

also  becomes  infected.    The  process  frequently  results  in  the  formation  ■ 

an  abscess,  from  which,  as  a  focus,  additional  infection  occurs.     The  i 

fected  emboli  in  passing  with  the  blood  through  the  heart  may   cause  i 

finfective  endocarditis :  or  being  arrested  in  the  lungs  or  other  internal  oi^^r 

the  joints,  subcutaneous  tissues,  or  bones  cause  multiple  abscesses. 

addition  to  the  infected  emlmli  there  are  non-agglutinated  pyogenic  a 

lisms  multiplying  in  the  blood  the  process  is  known  as  pyosepticetnia. 

Clinical  Course. — The  characteristic  symptoms  of  pyemia  are  a  hi| 

■sd  irregular  fever,  frequent  and  severe  rigors,  great  prostration,  rapid  to 

of  weight,  yellowish  color  of  the  skin,  and  the  formation  of  multiple  nicla 

tatic  abscesses.    The  fever  is  intermittent  or  remittent  in  type.     During 

chill  it  often  reaches  lo.i  to  105  degrees  F..  and  in  a  few  hours  thereaft 

it  may  fall  to  normal,  at  which  point  it  may  remain  for  several  hours,  1 

until  tlie  occurrence  of  another  exacerbation.     With  each  ilrop  of  the  ter 

K    perature  the  patient  feels  relieved,  while  the  friends,  and  even  physicia 

■  gain  courage;  but  this  normal  or  slightly  elevated  temperature  lasts  but 

I  few  hours  when  it  takes  a  sudden  rise,  to  be  succeeded  by  a  cbtll.     Tl 

Bihills  are  irregular  and  mav  occur  every  day  or  every  second,  third  or  foui' 

^^''"      'irt  they  do  not  recur  regularly  or  at  the  sariie  lime  of  tlie  day.     Ti 

■  maw  have  a  marked  rise  of  temperature  without  feeling  chilly.    Tl 

ually  very  severe  and  frequently  last  for  a  half-hour  or  mc 
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Fc'lk'wing  the  chill  ihrre  >  nsiml]}  a  prctfuse  perspiration.    There  arc  al 

c-rcaj-ii-nal  anacks  ■.•:  >iArrt  Liiarrhea. 

ErAihemai.-^i3S  .r  pcu-rhia:  patches  are  frequently  to  be  seen  upon  tl 
skin  anu  a^  :hc    clisiise  a^:^aT5ce^  a  pustular  eruption  often  occurs.     T\ 
ikin  u^ua!l^  a>>v.:T)cs  :i  \iy:v\\:>h  or  icieric  ting:e;  the  breath  has  a  peculia 
sueeiish.  ha} -'.ike  ocor,  ^\hich  :>  quite  characteristic.     The  patient  lose 
strtnph  Thyiil}  ;  The  rv.'.st  Stv.':"nc>  weak  and  rapid;  the  intellect,  howevei 
is  u--alh  Cicar.  a':h. ::;:;:  r.:  :::rt>  there  may  he  some  slight  delirium.    Dui 
ing  ilie  >rCor.^  :r  :h:rc  wiik  i^uL-i^tatic  abscesses  are  likely  to  occur.    Th 
k'lct.  elVw.   shc>u!<^er  vt   r/.iMc.Tr.'.'^ph.i^angeal  joints  may  become  fillec 
ovt-r  ni;^ht  with  vus.    A  ;:::::  >•  .::>:env:e.i  with  pus  is  only  moderately  pain 
fii!.     J'u*  may  app>ear  K:u,::h  :ht:   :cr:o>teu:ri  or  within  the  interior -of  i 
\jfjv.i:.     'J  he  patient  o::l:i  c.  ::.;  !.*  r.>  severely  when  moved  in  bed  in  con- 
><:<iiience  of  the  presence  tf  :v...v.\  iviinfv.l  areas  in  the  subcutaneous  or  nius- 
cular  tis'-uc--.    These  vair.ri:'.  ;:r;..i>  r^re  I'r.e  tv-  :he  arrest  within  the  tissues  ot 
!ijj''-<:t<'d  cniboli.  which  !h  •/.i:h  ;rA'.i:c:r.j::  !..  ca!  infection  do  not  cause  abscess 
formation.    There  is  often  a  sovt  re.  >:r\   cov.ch  with  some  consolidation  of 
ili<:  Iiin;(?>  jxjsteriorlv.     If  an  :■.^^c^.^^     t  >i::^-;:ratinir  joint  is  incised  there 
i>  liitk-  or  no  tc-ndcncv  t-.  re:  air.     The  ftver  a:w.  chills  continue,  the  emacia- 
lion  and   \v<-akn(>>  bcrMn-.u  vx:rc:y.e.  :^'^^\  th;.    valient  hnally  dies  from  ex- 
haii'ition. 

Jn  1**5^  -cvrrt:  ca-e>  "i  acute  p\e:v.ia  .iv.^\  rr.  chir«.»nic  cases  the  symptoms 
ar*'  mildi-r,  \\u:  icxcr  not  >>»  hij^'h.  th.e  oh.i'.ls  less  ire(iuent.  the  prostration 
ii/*!  *■*!  ^M'-af,  whili;  pii-  f<'rniaii"n  n:ay  n.  t  ■  ccnr  and  there  may  be  but  a 
Mi;;'I«  ah  « •  ■.  Ill  thevr  ea-,  <  ih^-  syinpi-  :i.>  -^mn  /disappear  and  the  patient 
fiiiall .    I «■'  ' i\t  V. 

\'i,  i  j'»i.MM  A !  TJ. -.K' \.N<  I.-. — The  ]'r::r.ar\  w«'iind  is  always  in  a 
'i\>\i'  ' '.ij'!;i;'  li.  Ill*-  '.'■.::-  !•  a-liiiL:  fr-  :i:  i:  are  usually  inflamed  and  throm- 
l,'i  'd  I  h'  f!,!'.:Mhi  aif  :!■  r"«  ,:.■.;  au-l  in  a  -tate  ■■:'  .lisintcirration.  Secondarv 
,i'»  ''  «  ..M  ;i-iial:-.  i'>\]].']  i:\  tlx-  Ir.!!--.  -'.'.iicutane' ■u>  tissue,  joints  an<l  at 
liM'       J?i    ill'     l.i^ilM  '■  V       I  In-    -j'leeil    is    enlarL:e«!. 

\  n   '.'.*>  I  .      Ill'     -iia^n'  -i-    "f    ])yeniia    will    rest    upon   the    f<">rcpoing 

■.Mi).i'»rii      fh.    |.i:n<:]ya'  <■!"  wliieh  are  an  ii:i"eeu'<l  \\i'un«l.  severe  and  inter- 

iiiiiii  lit    j''.<r.    iPMH-nt    (  liil!-.   an.]    t:u-    f.  ■rn.aii-  n   <'f  metastatic   abscesses. 

I'i'Of.-.'i  I  .  I  1j<-  :\i  \\\t  a!;-:  -e\ere  ra-;  -  .-f  i«\einia  practically  always 
liimmat'-  laialj-..  In  tia-  1' --  aentt  ^a-*.-.  ar-l  in  e;ir<>nic  pyemia,  recovery 
in. I •    lal-.-    pla*  •  . 

I  I'l  .iMi  .1.  'I  !;<■  i'r"i>i:;.  laitii:  iia  a:na-!H  i>  .f  L^r<.at  importance.  Sup- 
pnialiv*-  f"«  i  in  th'  -'.fi  li-^ne-.  -  >r  jn  h.-ne.  i  i"  fia^ly  incised,  completely 
diaiind  and  tiralirl  ant i-']»t i«aily  are  U"!  likel\  n»  liail  in  pyemia.  An  in- 
|i(t«'d  t'M  ir-.  in  an  a'rr-^jhlc  \.'in  ur  ^inns  -houM  he  inei<e«l.  washed  out.  and 
draiiird  1)1  thf  \i  in  nia\  he  d^-nhlc  lii^^ated  and  r\ri-e.l.  The  protection  of 
lh<-  veiii^-  in  the  iinnMrjjatc  viciintv  ct  a  ^n;)]unat:r,i;  f- ■eu'i  i<  the  wall  of 
^rannlatinn  tis-ur  ^nrrnnndiiiL;  the  inteeti*!  a:ea.  If  'hi>  he  destroyed  by 
cnrctla^^e  ^r  ntln  r  ni'an*-.  it  i-  rpnte  pr.ssihle  n  .r  il\  ir.i'eeliiMi  to  reach  the 
iin|>n»t<'('tcrl  vein-*  and  caUNC  |.\eiria.     A]>-ces^e«.   ^li-nld  he  "pene<l   as  they 

occur. 

Iti  llie  const ituti.-nal  treatment  advamai:e  nia\  he  <>l,tainod  !»>  injecting 
into  a  vein  a  quart  of  UMrmal  <alt  ^'■)]utiMn.  <'r  a  -'Inti-'n  <•!   formalin,   i   to 
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10,000.  These  injections  may  be  repeated  for  a  time  every  two  or  three  days. 
The  use  of  the  antistreptococcic  serum  may  be  tried  in  cases  of  streptococcic 
infection.  Ten  c.  c.  of  this  scrum  are  mjected  nifjht  anil  morninp^  and  then 
with  an  interval  of  one,  two  or  three  days,  repeated.  Internally,  quinine, 
guaiacol,  tincture  of  iron,  and  alcohol  are  frequently  used.  The  food  should 
be  liquid  and  the  patient  encouraged  to  take  as  much  as  he  i)ossibly  can 
assimilate.  The  bowels  are  kept  open  and  any  light  attacks  of  diarrhea  not 
interfered  with.  The  pati^it  must  be  kept  scrupulously  clean  by  frequent 
baths.  The  window  in  the  sick  room  should  always  be  kept  partially  or 
fully  open  for  tlie  admission  of  fresh  air. 

MALIONAirr  EDEMA  OR  OANORENOIJS  EMPHYSEMA. 

This  is  a  rapidly  spreading  malignant  intlammation  characterized  by 
hemorrhage,  edema,  emphysema  and  gangrene. 

There  is  some  uncertainty  as  to  the  specific,  causative  factor  of  this 
disease.     A  large,  straight  bacillus  was  described  by  M.  Pasteur  under  the 
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name  of  vibrion-sei)ti(|ue,  and  later  by  Koch  a-  tin-  baoillii^  <>t'  malignant 
edema.  This  organism  when  injected  subciitancMiisly  ])n .duces  luMiiorrliai^e, 
edema,  and  gangrene;  but  there  seems  to  be  >nme  douht  abnui  it>  ability  to 
produce  gas.  Many  observers  believe  that  in  j^anc^rennu^  (.•ni])li\  senia  the 
condition  is  either  produced  by  the  bacillus  aeroi^eiies  cajisulatn-  cr  tliat  the 
two  Drj^anisms  are  associated.  These  organisms  are  fiinnd  in  L;ar«len  >•)•!.  tlivy 
are  anaerobic,  and  have  a  close  family  re>enl>lanci.'    (  I'i-.   10^^  i. 

C'lIARACTICRISTICS    OF    THE     In  FLAM  M  \  IK  >\. —  I'l  «llt  .willi;     ir.trCt:<Mi        hv 

these  micro-organisms  there  occurs  a  rai)i<ily  <itrea«linL:  intlainniati^'n.  1'lie 
part  becomes  greatly  swollen,  the  skin  is  of  a  dii'-ky  red  or  mettled  hue 
and  usually  covered  with  blebs  containinL,^  a  tliii..  hl.Muly  t]i:i«l.  The  part 
crackles  when  pressed  upon  owing  to  the  forniatiMU  cf  ^^a^  iu  the  tis>iu^. 
Patches  of  skin  and  cellular  tissue  bec'tme  i^au^rnn'U^.  1 'riniarily.  if  the 
part  is  cut  into  it  will  show  a  hemorrhagic  etlenia,  lau  r  there  are  -lire<ls 
and  patches  of  gangrenous  tissue  with  a  iM-ofu^^-.  I^Iitmiis  (ji^charge.  The 
general  system  is  affected  as  the  result  of  tlic  al»-"r;'ti'Hi  uf  the  t'»\ic  sub- 
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Stances.    There  is  a  liift^h  fever,  occasional  chills  with  great  prostration  ; 
often  delirium,  usuallv  followed  by  death. 

Iak'M.  Trkatmkm. — If  possible  make  a  complete  excision  of  the 
fected  part  or  freelv  incise  it  and  practice  constant  irrigation,  or  inject  i 
the  surrounding  area  a  solution  of  carbolic  acid  in  water,  i  to  20.     If 
process  is  not  controlled  bv  these  measures  and  it  is  an  extremity,  a  h 
amputation  should  be  done. 

CoNsiiTUTiONAL  Trkatment. — The  general  system  should  be  suppor 
by  a  liquid,  roadilv  assimilated  diet  and  by  strychnia,  quinine,  and  possi 
alcohol. 


CHAPTER  VI. 

CONTUSIONS,  WOUNDS  AND  SHOCK. 

A  contusion  is  the  result  of  a  blunt  force  inflicted  upon  the  surface 
of  the  body  without  breaking  the  skin.  The  extent  of  the  contusion  may 
be  very  variable,  depending  upon  the  force  expended,  the  tissue  injured  and 
the  conditions  of  the  injury. 

A  severe  injury  to  the  head  may  produce  contusion  or  laceration  of  the 
brain  or  its  membranes.  A  contusion  of  the  chest  may  cause  rupture  of  the 
lung  or  laceration  of  the  pleura,  with  subsequent  traumatic  pneumonia. 

A  contusion  of  the  abdomen  mav  cause  instant  death  from  shock  or  re- 
suit  in  the  rupture  of  some  portion  of  the  gastro-inlestinal  canal  or  of  one 
of  the  solid  viscera. 

Contusions,  however,  as  ordinarily  considered  in  surgery,  are  those  in- 
juries of  the  skin  and  subcutaneous  structures  caused  by  some  blimt  in- 
strument. The  skin  is  not  broken,  and  often  in  consequence  of  its  tough- 
ness not  severely  injured.  The  injury  to  the  subcutaneous  tissue  may  con- 
sist of  only  a  slight  laceration  of  the  connective  tissue,  with  the  nipture  of 
a  few  small  blood  vessels  and  an  injury  to  the  sensory  nerves,  or  the  sub- 
cutaneous tissue  mav  be  separated  from  the  skin  for  a  considerable  distance, 
while  large  vessels  are  torn,  and  muscles,  even  bone,  pulpified. 

The  syviptoms  vary  with  the  extent  of  the  injury  and  tbe  region  in- 
jured. There  is  pain,  increased  by  motion,  tenderness,  manifest  on  pres- 
sure, with  swelling  and  discoloration.  The  pain  may  be  ^o  severe  as  to 
cause  faintness  (shock).  The  degree  of  swelling  will  depend  upon  the  ex- 
tent of  the  injury,  the  size  of  the  vessels  torn,  and  the  looseness  or  com- 
pactness of  the  injured  tissue.  Such  structures  as  the  eye-lids,  scrotum  and 
vulva,  in  consequence  of  the  looseness  of  these  tissues,  often  swell  enormous- 
ly, while,  on  the  other  hand,  the  scalp  and  the  tissues  about  the  crest  of  the 
tibia,  in  consequence  of  their  firmness,  swell  but  little. 

The  discoloration  of  the  skin  (ecchymosis)  is  due  to  the  extravasated 
blood  which  n(lakes  its  appearance  in  the  skin.  This  ecchymosis  is  much 
more  pronounced  in  loose,  cellular  tissues  than  it  is  in  more  compact  struc- 
tures. Primarily,  the  discoloration  is  very  dark,  usually  black :  but  in  con- 
sequence of  the  disintegration  of  the  blood,  and  its  absorption,  this  color 
soon  changes  to  a  dark  green,  then  to  a  yellow,  and  then  gradually  disap- 
pears. The  blood  may  come  directly  to  the  surface  or  take  a  circuitous  route 
around  the  muscular  or  fascial  planes. 

In  deep  injuries  about  the  shoulder  the  ecchymosis  may  first  be  seen  at 
tile  elbow.  In  injuries  of  the  skin  the  discoloration  often  makes  its  appear- 
ance about  the  ankle.  In  injuries  of  the  anterior  half  of  the  scalp,  and  in 
fractures  through  the  anterior  fossa  of  the  skull,  ecchymosis  is  primarily 
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seen  in  the  eyelids  or  conjunctiva;  while  in  fractures  of  the  posterior  fossa 
of  the  skull  the  discoloration  will  make  its  appearance  anterior  to  the  tips 
of  the  mastoid  processes. 

HEHATOMA. 

While  the  actual  amount  of  blood  effused  in  contusions  is  usually  small, 
in  some  cases  a  vessel  of  considerable  size  is  torn  and  a  hematoma,  or 
blood  tumor,  is  formed.  This  tumor  for  a  short  time  following  the  injury 
is  soft,  fluctuant  and  without  hard  borders.  In  a  day  or  two  the  major 
portion,  and  especially  the  circumference  of  the  hematoma,  becomes  solid 
by  the  deposit  of  fibrin,  while  the  center  remains  fluid.  This  condition 
when  occurring  beneath  the  scalp  is  often  mistaken  for  a  fracture,  in 
that  the  central  fluid  area  pving  way  before  the  finger,  gives  the  im- 
pression of  a  fracture  with  depression,  while  the  hard  borders  of  the  clot 
are  thought  to  be  the  edges  of  the  non-depressed  bone.  This  error  may  be 
corrected  by  making  firm  pressure  upon  the  clot,  when  it  will  yield  and  the 
finger  will  come  down  upon  the  bone ;  then  by  continuing  the  pressure,  and 
carrying  the  finger  across  the  central  border  of  the  clot  to  the  fluid  area, 
it  can  be  demonstrated  that  the  surface  of  the  bone  is  smooth  and  without 
depression. 

Tlie  condition  niav  also  have  to  be  diff^erentiated  from  an  abscess.  In 
a  case  of  infection  leading  t(^  pus  formation  there  is,  primarily,  an  indura- 
tion followed  by  central  softening  with  pus  formation,  the  process  being 
attended  with  heat  and  inflammation,  the  very  opposite  of  the  conditions 
following  a  hematoma. 

Thk  C'orRSK  or  a  1Ii:m.\tom.\. — A  hematoma  may  gra(hiallv  be  ab- 
sorbed and  the  ])art  return  to  its  normal  condition,  or  the  fibrinous  deposit 
may  become  organized  while  the  adjacent  cells  take  on  active  proliferation 
producing  a  fibroid,  fatty,  nr  malignant  tumor.  The  fibrin  may  be  absorbed 
and  a  fibrous  capsule  formed  cr^ntaining  serous  fluid  constituting  a  cvst. 
This  condition  not  unfre(|ucntly  follows  blood  extravasation  in  the  arachnoid. 
Infection  may  occur  and  result  in  suppuration.  The  infection  may  take 
place  through   the   circulation   or  through   the   skin. 

Pro(;nosis. — The  prognosis  of  a  contusion  will  depend  upon  the  extent 
of  the  injury,  the  tissue  injured  and  the  condition  of  the  patient.  Where 
all  of  the  conditions  are  favorable  the  tissues  return  to  their  normal  state 
in  a  week  or  ten  davs.  If  the  lis>ue-  are  so  injured  that  they  undergo  de- 
generation (»r  necrosis,  then  weeks  may  he  ?iecessary  in  order  to  restore  the 
parts  to  their  normal  condition.  AUhongh  regeneration  of  tissue  mav  occur 
in  these  cases,  ordinarilv  fibrous  tissue  is  f(^rmed  to  take  the  place  of  the 
tissue  destroyed.  The  rapidity  and  completeness  of  the  repair  will  depend 
upon  the  condition  of  the  j)atient  and  the  extent  «.f  the  injurv.  Persons  in 
poor  physical  condition  with  (liminishe«l  resistance,  and  those  in  whom  sup- 
puration has  become  established,  will  recover  slowly  and  often  imperfectly. 

Tkkatmknt. —  In  the  treatment  of  a  contusion  rest  and  elevation,  with 
support  and  pressure  1)\  a  bandage,  are  often  all  that  is  required.  The 
bandage  will,  in  a  measure,  control  the  hemorrhage  and  lessen  the  exudate. 
If  the  swelling  is  considerable  and  the  circulation  vigorous,  cold  or  evapor- 
ating lotions  mav  be  u^^rd.     Cold  applied  by  means  of  ai    ' 
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hours  is  often  very  serviceable,  but  one  must  be  careful  not  to  reduce  the 
vitality  of  the  tissues  too  much.  Goths  rung  out  of  an  evaporating  lotion, 
such  as  chloride  of  ammonium,  sixty  grains,  alcohol,  two  ounces,  and  a  pint 
of  water,  are  often  used,  or  one  may  apply  the  lead  and  opium  wash,  a 
drachm  of  the  acetate  of  lead  with  an  ounce  of  tincture  of  opium  in  a  pint 
of  water.  The  application  of  a  warm,  carbolized  solution  is  often  very 
serviceable  in  that  it  hinders  infection  and  relieves  pain.  Dry  heat  is  espe- 
cially to  be  recommended  if  the  vitality  of  the  tissues  is  low,  in  fact,  neither 
cold  nor  wet  applications  should  be  applied  to  tissues  having  a  low  state 
of  life. 

When  there  is  a  large  hematoma  and  one  which  is  quite  rapidly  in- 
creasing in  size,  a  free  incision  should  be  made  for  the  purpose  of  turning 
out  the  clots  and  ligating  the  bleeding  vessels.  Also  in  cases  in  which,  after 
a  week  or  ten  days,  there  is  no  tendency  towards  absorption  of  the  clot,  and 
its  size  is  an  annoyance  and  its  presence  one  that  is  likely  to  invite  infec- 
tion, free  incision  with  a  turning  out  of  the  coagula  and  drainage  is  to  be 
recommended.  In  some  cases  where  the  blood  is  still  fluid  aspiration  may 
be  practised.  Under  ordinary  conditions,  however,  the  clot  is  readily  ab- 
sorbed and  incision  contraindicated. 

WOUNDS. 

A  wound  is  a  solution  of  the  continuity  of  any  tissue  produced  by  sud- 
den external  violence.  This  definition  includes  broken  bones,  ruptured  mus- 
cles and  tendons,  and  such  subcutaneous  injuries  as  are  generally  classified 
under  the  head  of  contusions.  As  ordinarily  understood  the  term  wound 
implies  a  solution  of  the  continuity  of  tissue  by  sudden  mechanical  violence 
in  which  there  is  a  break  in  the  over-lying  skin  or  mucous  membrane. 

Classification. — Wounds  are  primarily  divided  into  two  classes,  open 
and  subcutaneous  wounds. 

Open  wounds  are  those  in  which  the  over-lying  skin  or  mucous  mem- 
brane is  divided  exposing  the  tissues  to  contact  with  the  air.  Open  wounds 
are  divided  according  to  their  characteristics  into  incised,  punctured,  con- 
tused, lacerated,  gunshot  and  poisoned. 

Subcutaneous  wounds  are  those  in  which  the  over-lying  skin  or  mucous 
membrane  is  not  broken  and  consequently  the  wound  is  protected  from  in- 
fection bv  external  means. 

Wounds  are  also  divided  into  penetruiim]^  and  pcrforatini^.  The  pene- 
trating wound  is  one  in  which  the  instrument,  or  lK>dy  causing  the  injury, 
lias  entered  but  not  passed  through  some  organ  or  portion  of  the  body.  The 
perforating  wound  is  one  in  which  the  instrument,  or  body  causing*  the 
wound,  has  passed  through  and  emerged  from  some  portion  of  the  body  or 
some  organ. 

Wounds  are  also  classified  as  aseptic  and  septic. 

An  aseptic  wound  is  one  that  is  free  from  the  micro-organisms  of  in- 
fection. It  is  probably  true  that  no  wound  is  absolutely  aseptic,  but  what  is 
*■«*  here  by  an  aseptic  wound  is  that  the  micro-orj^ani^-ms  which  may  be 
■^in  the  wound  are  not  in  sufficient  numbers,  or  have  not  suffi- 
' I  to  produce  notable  disturbance  or  to  prevent  hertling  by  first 
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An  aseptic  wound  may  be  such  in  consequence  of  the  non-septic  con- 
ditions under  which  the  wound  was  received,  or  it  may  be  aseptic  in  con- 
sequence of  the  efficient  antiseptic  measures  which  have  been  used. 

A  septic  wound  is  one  to  which  the  pyogenic  micro-organisms  have 
gained  entrance  and  produced  a  suppurative  inflammation. 

SYMPTOMS. — The  symptoms  of  a  wound  are  local,  depending  upon  the 
effect  produced  upon  the  tissues  injured,  and  constitutional,  due  to  the  im- 
pression upon  the  system  at  large. 

The  symptomatology  of  a  wound  may  be  summarized  as  follows: 

( i)  Pain.  This  is  a  very  variable  quantity,  depending  upon  the  extent 
and  character  of  the  injury,  the  tissue  injured,  and  the  condition  of  the 
patient.  Ordinarily  the  pain  from  an  incised  wound  is  severe,  sharp,  and 
lancinating,  while  in  contused  and  lacerated  wounds  the  pain  is  rending  or 
burning  in  character.  The  severity  of  the  pain,  however,  depends  very 
much  upon  the  state  of  mind  and  temperament  of  the  individual.  A  patient 
whose  mind  is  verv  much  preoccupied,  or  one  who  is  greatly  excited,  may 
not  appreciate  any  pain  at  all  during  the  infliction  of  an  injury.  Again, 
person?  of  a  lymphatic  temperament  often  suffer  but  little,  while  those  of  a 
nervous  or  sanguine  temperament  suffer  greatly. 

(2)  Hemorrhage  is  perhaps  the  most  characteristic  symptonj  of  a 
wound,  as  it  is  always  present.  The  amount  of  blood  lost  will  depend  upon 
the  size  and  character  of  the  wound,  the  tissues  injured,  and  the  condition 
of  the  ])atient.  Incised  wounds  bleed  freely,  while  contused  and  lacerated 
wounds  bleed  but  little.  Again  some  tissues  are  much  more  vascular  than 
others,  while  certain  conditions  of  the  system  such  as  hemophilia,  scurvy, 
and  anemia  often  lead  to  excessive  hemorrhage  even  after  insignificant 
woimds. 

(3)  Divided  tissues  al\va\  s  gape.  This  is  due  to  the  contraction  and 
retraction  of  the  divided  tissues.  The  extent  of  gaping  will  depend  upon 
the  character  of  the  tissues  divided  and  upon  the  depth  of  the  wound. 

(4)  Impairment  of  function  is  also  (jne  of  the  local  symptoms  of  a 
wound.  The  extent  of  this  impairment  of  function  will  depend  largely  upon 
the  degree  of  the  injury,  as  a  divided  muscle,  tendon  or  bone  does  not  func- 
tionate normally. 

(  s)  Shock. 

SHOCK. 

.Shock  is  one  of  the  most  t)ronounce(i,  constitutional  symptoms  of  a 
wound.  Shock  may  be  defined  as  a  condition  of  general  vital  depression  or  a 
state  of  general  exhaustion  of  tlic  nervous  system,  coupled  with  dilatation 
of  the  peripheral  arterioles  and  a  loss  of  the  normal  blood  pressure. 

Shock  may  1k'  the  result  of  an  accidental  injury,  an  operation  or  a 
profound  emotion,  li  is  a  condition  in  which  the  motor,  sensorv,  and  svm- 
pathetic  nervons  systems,  as  well  as  the  cere])ral  cortex,  are  profoundly  af- 
fected and  their  action,  for  the  time  being  at  least,  more  or  less  arrested  or 
destroyed. 

Shock   follows  verv  closel\    \\\vm  the  action  of  its  cause. 
result  of  an  oi)eration  it  niav  l)ecome  manifest  during  anv  ^  ^ 
only  at  its  close.     Shock  mav  make  its  appearance  sudd** 
on  gradually  and   be   slowly   pro^rressive   in  charac 
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Symptoms. — The  symptoms  of  shock  will  depend  upon  its  severity. 
There  may  be  as  the  result  of  some  trivial  injury  a  slight  faintness,  a  pallor 
of  the  face,  and  a  feeling  of  nausea  which  pass  off  in  a  moment ;  or  the 
tiaumatism  may  be  so  severe  and  so  sudden  that  the  heart's  action  is  ar- 
rested and  the  patient  succumbs  at  once.  In  a  well-developed  case  of  shock 
the  patient's  sensibilities  are  lessened  and  his  mental  faculties  held  more  or 
less  in  abeyance.  The  puise  will  be  quickened,  feeble,  thready,  and  perhaps 
irregular.  The  face  and  visible  mucous  membrane  are  pale,  the  eyes  sunken 
and  listless.  The  face,  hands,  and  often  the  entire  body,  are  bedewed  with 
a  cold,  clammy  perspiration.  The  tone  of  the  muscular  system  is  so  les- 
sened that  it  is  capable  of  only  feeble  contractions,  the  sphincter  muscles 
are  at  times  completely  relaxed.  The  temperature  of  the  body  may  be  re- 
duced one,  two,  or  even  three  degrees,  or  it  may  be  elevated  three  or  four 
degrees.  The  latter  is  probably  due  to  infection.  Nausea  and  vomiting 
occtir  in  many  cases.  In  the  so-called  erethistic  form  the  patients  are  ex- 
citable, restless,  and  often  incoherent  and  even  delirious. 

Diagnosis. — Shock  should  be  differentiated  from  fat-embolism,  from 
hcmorrh^e  and  from  the  effects  of  ether  or  chloroform.  With  each  or  all 
of  these  it  may.  however,  be  associated.  Fat-embolism  most  frequently 
occurs  in  injuries  to  the  skeleton  and  makes  its  appearance  as  a  rule  about 
thirty-six  to  seventy-two  hours  after  the  injury,  while  shock  occurs  at  once. 
In  fat-embolism  there  is  a  restlessness,  anxiety,  dvspnca,  accelerated  respira- 
tion,  quickened  heart  action,  with  fat  globules  upon  the  surface  of  the  urine. 
Hemorrhage  is  very  frequently  an  associated  factnr  with  shock  and  ag- 
gravates the  latter  condition,  but  the  two  may  be.  and  often  are,  entirely 
separate. 

Shock  presupposes  an  injury.  A  patient  may  die  from  hemorrhage 
without  suffering  in  any  degree  whatsoever  from  shock,  while  op  the  other 
hand  a  patient  mav  receive  a  blow  on  the  epigastrium,  upon  the  head  or 
have  his  limbs  crushed  off  and  suffer  the  loss  of  scarcdy  a  drop  of  blood  and 
still  die  almost  instantly  or  within  a  few  hours  from  shock. 

Loss  of  blood,  when  external,  is  readily  to  be  seen.  When  it  occurs 
within  closed  cavities,  as  the  abdomen,  thorax,  or  skull,  it  will  have  to  be 
diagnosed  by  the  symptoms  produced  and  by  an  examination  of  the 
hemoglobin. 

The  symptoms  of  hemorrhage  are  not  always  tiiose  which  are  most 
tyiMcal  of  shock,  in  that  in  the  former  there  is  mors  or  less  restlessnes,'!  and 
nervous  excitement,  more  acuteness  of  intellect,  far  greater  pallor  of  the 
skin  and  visible  mucous  membranes,  greater  dilatation  of  the  pupils  and 
ibe  nasi,  and  often  a  decided  rise  in  temperature. 

It  will  be  impossible,  at  least  as  a  rule,  tn  separate  the  effects  of  chloro- 
I  form   anil   <-tlHr    tnnii    llnisi:  of  shock.     Either  nf  those  substances,  when 
Lgiven  intiiiUifuislv  or   tn  excess,   interferes  with   respiration,   lowers  blood 
mi  materially  .i,t;t,Tavates  the  condition  of  s;hnck. 

—This  will  .lepend  upon  the  degree  of  shock,  upon  the  organ 

Land  also  upon  the  presence  or  absence  of  suurces  of  ir- 

'"  or  aggravate  the  existing  conditions.     It  may 

'•nmediately  fatal,  if  the  traumatism  has  not 

vital  organs,  or  exhausted  the  vaso-motor 


I3£'  coxrfsioxs.  worxDS  axd  shock 

z^TTz^zi  r.  stscr.-  £r  f  the  cc-rciuon*  arc  such  that  the  shock  is  not  constantly 
a.f  i-e-  ::.  :bt  pr:e:>:'*i5  i»"ill  be  good.  The  injur}-  may  be  to  the  brain,  heart, 
:r  >:c.t  ichtr  :rea=  of  vital  importance  and  be  of  such  a  character,  or 
ZT-'i^zt  s^z'z  £r.  exhaustiDD  of  the  nervous  system,  that  recovery  is  an  im- 

RfL'.rrtiN  Fa?:^  Shc-ck. — With  proper  treatment,  and  under  ordinary 
czLzziizLS.  reartfit:  -^ill  becc-rrie  manifest  in  a  lew  hours.  The  cold  per- 
5yj:c.zizr.  iisaTt«ear5.  slight  color  comes  to  the  lips  and  cheeks,  the  eyes  seem 
I*?f  f^irJcen,  i=.i  the  face  I-ess  pinched.  The  pulse  gains  in  volume  and  loses 
f'Zrr.'tthir^  :f  its  frecuer.cy.  a  i^-jsh  comes  to  the  cheeks,  restlessness  is  in- 
rrtaf*:,  *ri  react:?G  :s  tV.'y  established.  If  the  injury  has  been  such  that 
tht  irrltat;:!:  is  z:ai::tair-e i  ::r  a  t:n:e.  reaction  may  be  delayed  or  prevented, 
or  the  on  fit:,  r,  zr^y  ■:  fci'late  between  reaction  with  improvement  and  an 
a^eravitiir.  ::  the  cz'r.iizi'.r.   ::  shock. 

7hz  ?ath:o:oy  ■:?  Sk-.ck. — The  condition  oi  vital  depression  known 
as  shrck  seer-.s  ir-separa: I*,  c.nnected  with  three  pronounced  conditions. 
*lr:t  ::  :heft.  2,r.z  rerhi??  :he  rr::st  important,  is  the  decrease  of  blood  pres- 
s-rc  :  the  ?»c:-:r. i  :>  :he  '.:>>  •!  :r:uscular  f.:»rce :  and  the  third  a  lessening  of 
the  rr.er.til    rher-:r::er.a.    :r.c!::'i:ng:     the    intellectual,    emotional,    and    voli- 
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F:r  :hr  -.7:7^7  c:rc::!a:i:::  •  f  the  blcvMj.  a  cenain  degree  of  blood  pres- 
sure :::-?:  'Zn  ir.air.tair.c  :.  I:  this  falls  to  a  considerably  lowx^r  degree,  the 
catillar.-  '.ike  ir  i  ver.  "s  system  become  flushed,  the  jnilse  is  weak  and 
:hrei:-. ,  the  arterial  ^y^^ter::  depleted,  the  venous  system  congested,  and  the 
rur.vti.r.j-  ■:  the  >  ■  iy  ci-f.irlred  or  even  arreste*!.  The  blood  pressure  i> 
rtair.tair.ei  ir.  ran  bv  the  vas  .-motor  svstem  of  nerves  whose  center  is  in 
the  Cray  rr.atter  of  the  r. r-rr  -f  the  fourth  ventricle.  There  are  also  certain 
s::bs:I:ary  cer.ters  ir.  the  5p:::a!  cord.  In  health  these  nerves,  acting  upon 
the  :::::sct:lar  tissue  in  the  wall?  oi  the  blood  vessels  and  especially  upon 
that  :::  the  arter:?les.  maintain  an  equable  and  constant  tonic  contraction, 
in  j.r.sccuerce  oz  which  the  hean  is  able  to  maintain  the  blood  pressure 
thr/.^h.  i:t  the  ireneral  arterial  system  at  a  certain  definite  standard.  .\ 
st::r.-.:!v.s  i:::rarted  to  the  vaso-motor  system,  cither  directly,  through  the 
srlir.vThr.ic  area,  or  indirectly  through  a  sensory  nerve,  will  increase  the 
avt:  ::  :  the  vaso-ir.otor  system,  the  contraction  of  the  peripheral  arterioles 
a::  :  t/.e  :■'.:  -:  :  ressitre.  If  this  stim.ulus  is  continued  for  an  indefinite  period, 
' -r  :s  ex>:v>s:vv  :::  character,  then  the  vaso-motor  system  becomes  exhausted, 
ti:c  rvri;  lura!  arterioles  dilate,  and  the  blood  pressure  is  lowered. 

ir.CTc-  a:c  t::r^.e  lactors.  however,  which  are  responsible  for  the  main- 
tenance of  a  normal  blood  pressure.  One  of  these  is  the  forceful  rhvthmic 
act:  -n  -m  tiic  luart.  an. -ther  a  suitable  quantity  of  fluid  in  the  vascular  sys- 
ten:.  an^l  a  th:r  :  a  pn.j^er  tonic  contraction  of  the  peripheral  arterioles.  If 
any  one  oi  these  three  conditions  is  disturbed  the  blood  pressure  will  be 
aftected. 

r.y  the  kyn-.oirraph  and  sphygomanometer  it  has  been  shown  in  cases 
oi  lon^  continucv!  operations  and  in  cases  of  severe  injury,  that  there  is  a 
lessening  oi  blood  pressure.    This  is  due,  in  operations  or 'injuries  without 
the  loss  oi  blood,  to  the  exhaustion  of  the  vaso-motor  system  and  a  » 
of  tone  m  the  heart's  muscular  contractions.     In  cases  in  whicT 
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been  hemorrhage  it  is  also  due  to  the  diminution  of  the  volume  of  fluid  in 
the  vascular  system. 

In  every  case  of  severe  shock  there  is  also  a  decided  lessening  or  weak- 
ening of  the  mental  phenomena.  The  intellect  is  inactive,  the  emotions  are 
suppressed,  and  volition  is  at  a  standstill.  There  is  also  a  muscular  power- 
lessness.  The  patient  is  not  only  unable  to  exert  his  mind,  but  his  muscles 
have  also  gone  out  of  action.  In  severe  shock  there  has  been  such  an  in- 
jury- or  stimulus  to  the  nerves  as  practically  to  suspend  the  mental  faculties, 
the  functions  of  the  motor  and  sensory  nerves  and  the  sympathetic  system. 
It  would  seem  that  this  condition  is  scarcely  due  in  its  entirety  to  the  loss 
of  blood  pressure,  but  that  the  same  crushing  force  which  over-stimulated 
the  vaso-motor  centers  and  produced  their  practical  paralysis,  has  over- 
stimulated  the  cortex  of  the  brain,  suspending  in  a  large  measure  the  action 
of  the  intellect,  the  force  of  the  will,  the  play  of  emotions,  and  the  func- 
tion of  the  motor  nerves. 

It  is  often  stated,  following  the  teaching  of  Goltz,  that  patients  dying 
of  shock  bleed  to  death  in  their  own  veins.  This  is  supposed  to  occur  in  the 
splanchnic  areas.  The  condition  is  simply  one  of  vaso-motor  paralysis  in 
which  the  peripheral  vessels  have  lost  their  tone  and  in  consequence  of 
which  the  blood  rushes  through  the  arterioles  into  the  capillary  lake  and 
venous  channels.  While  this  condition  perhaps  occurs  with  greater  force 
in  the  abdominal  region  than  elsewhere,  it  does  occur  wherever  there  are 
arterioles  and  vaso-motor  nerves  which  may  be  acted  upon  by  over-stimu- 
lation. 

Prophylaxis. — In  the  prevention  of  shock  one  iinist  place  his  patient, 
both  physically  and  mentally,  in  the  best  possible  condition.  Just  before 
the  administration  of  the  anesthetic,  one- fortieth  of  a  grain  of  strychnine, 
with  one-eighth  or  one-quarter  of  a  grain  of  morj.hiiie.  ni:iv  be  given  hyp<>- 
dermically  with  decided  advantage,  as  both  assist  in  ^nj)i)ortiiig  the  heart's 
action  and  in  maintaining  the  blood  pressure,  while  tlie  latter  lessens  to  some 
degree  the  amount  of  anesthetic  required  and  reduces  the  force  of  the  harm- 
ful stimuli  going  to  the  brain. 

For  an  anesthetic  ether  should  be  chosen  in  j)rcforcncc  to  chloroform, 
as  the  latter  lessens  very  decidedly  the  blood  pressure  and  favors  the  pro- 
duction of  shock. 

The  heat  of  the  body  should  be  preserved,  consecjuently  the  tempera- 
ture of  the  room,  at  the  time  of  the  operation,  and  tlie  covering  of  the 
patient,  are  matters  of  importance.  The  water  u<c<\  in  the  ininic<Hate  prep- 
aration for  the  operation  should  be  of  such  temperature  a^^  to  ah>tract  noth- 
ing of  heat  from  the  patient.  Evaporating  liquifl>,  ^uch  as  alc«>liol,  must  he 
used  with  care,  and  the  towels  about  the  field  of  operation,  and  the  s|)(niges. 
should  be  drv. 

In  the  prevention  of  shock  during  an  operation,  or  folic nving  an  ac- 
cident, it  is  of  the  greatest  importance  to  limit  the  loss  of  blood  to  tiie  least 
possible  amount,  as  the  blood  pressure  depends  a^  nuich  u|>on  the  amount  of 
fluid  within  the  vessels,  as  it  does  uix)n  the  eoiuraeiion  of  the  peripheral 
arterioles  and  the  action  of  the  heart.    It  is  also  essential,  in  order  to  limit 

■mount  ol  aae«tb#»«^  to  reduce  the  exposure  of  the  patient. 
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:sjkz  rsjt  : j-^rTicr-r.  vi  I'-ce  *•  ; -icklv  at?  i*  c  ici^anble  wiih  the  performance 

C'xa:r.iz:r.i-  :hc  rr-ain  briz-zh**  :•:  ibe  peripheral  ner^ef  before  division 
ha^  be«tr.  r^.  .rr.rr.er.  ^i-^  by  Crile  ar-C  Harrey  Cashing  for  the  purpose  of 
blocking  there  T.tz^t^  ar.l  preTec:::=g  itrr.ulanr^  i:r*pal=es  being  carried  to 
the  brain.  The  rev.  expnrrjr.er.ii  :>f  thf*  character  which  I  have  undertaken 
have  vterr.e^:  :.  jh-.-A  :r-at  the  cicair.izarivr*  of  a  nerve  causes  about  as 
much  5tirr.u;a::^r.  'A  :he  -*-a?->:r.:t:r  center  as  w-i^'jIc  its  section.  It  is  a  fact, 
which  ma;,  be  ea?:Iv  es:ab!:ihe :.  tha:  the  handling:,  stretching,  manipulating, 
or  c^xrainization  of  a  ser.sirive  r.er\-e  -.v:'.'..  :r.  consequence  of  the  irritation,  at 
once  raise  the  hVxA  pressure.  The  same  is  als-:-  irc.t  of  the  section  of  such 
a  nerve.  Of  course,  thi-  ri^e  is  followe.:  by  a  subsequent  fall:  it  is  only  a 
question  as  to  which  is  the  !esser  ev:!.  When  a  parient  is  un«ler  the  influence 
of  an  anesthetic  it  would  seen:  as  though  all  of  his  sensitive  nerves  were,  ia 
a  sense,  blocked,  and  that  not  much  rr.ore  cruid  be  accomplished  by  their 
cocainization. 

TkK.\TMF-:N'i  <}V  >WM  K. — The  treatM:ent  of  shock  may  he  c<»n>idere<l 
nnrler  three  heads : 

(  I  ;   The  recovery  of  the  normal  blood  pressure. 

(2)   Tht   re-cstablishment  of  the  muscular  ti>ne.  and 

ii^)  The  restorati(jn  of  the  mental  phenomena. 

ilie  rcst(;ration  of  the  blrKxl  pressure  is  at  times  more  quickly  effected 
bv  an  intravenous  infusion  of  a  normal  salt  solution  than  bv  anv  other 
nifthnrl.  anrl  in  cases  in  which  the  condition  is  largely  the  result  of  hem- 
orrhagic this  is  the  most  scientific  and  satisfactory  method  of  treatment. 

11  vi-oniikMoc  LYSIS. — It  is  good  practice  when  a  pulse  shows  weakness, 
and  especially  if  this  he  largely  from  loss  of  blood,  to  inject  beneath  a 
breast,  at  the  border  of  the  scai)ula,  or  in  the  lumbar  or  gluteal  regions, 
a  pint  ni  normal  salt  solution,  and  to  repeat  this  injection  in  half  an  hour 
upon  the  opposite  side  if  necessary.  The  apj)aratus  required  is  an  aseptic 
ftunitain  s\rinj^e  attached  to  a  large  and  surgically  clean  aspirating  needle. 
While  this  method  dt)es  not  act  as  quickly  as  the  intravenous  infusion,  it 
acts  piomptls  enough  for  ordinary  cases  and  is  extremely  simple. 

In  cases  in  which  the  blood  j)rcssure  is  lowered  in  conse([uence  of  ex- 
hansiii.n  yA  the  nervons  system  from  gross  injury,  this  treatment  may  still 
to. I  ceitain  extent  be  advantageous,  in  that  it  produces  some  slight  vascular 
^tnnnl.ilion  anti  .dso  a<lds  to  the  volume  of  fluid  circulating,  and  thus  assists 
to  .»  ceiiain  exieni  in  Ci»nipensating  for  the  dilatation  of  the  perij/neral  ves- 
sels It  IS.  however,  a  matter  oi  frequent  observation,  in  cases  of  profound 
vluvk  with  v:re,ii  weakness  o\  the  pulse,  that  the  introduction  into  a  vein 
ot  .J  qium  vM  noinial  salt  s^^lution  does  not  materially  improve  the  patient's 
coii.inu^i*  riic  \ volume  .m"  :he  pulse  in  these  cases  may  be  restored  for  a 
tew  rv.v.rieN.  !-.«.  :),:<  v./.-.ro  i<  without  tension  and  soon  disappears.  This 
•N  'I'  v\  r*N,.  ...oye  vM  !:\'   t.io:  t:;a:  tlie  vaso-motor  system  has  become  par- 

'"  '^    \''    ^"^ '^^^'^    e\;M'.>:,.:         What    is   desired   in   these  cases    is  the 

>'.x'"::.:N'iv-i:     •  ■.'•,-  ••„.;■:  .;.^-  t:^,.  restoration  of  the  fimctions  of  the  vaso- 


• » •  » 


•  • « 


N\  \; 


*•   '     '      •   ^    V  V .  V .  .  .1.   V  Oi  lex. 


A        v\-     X-      X 


v:*^;.:     "v    ■   ',* 


w  :  '  s\ck  tluTo  is  nothing  which  meets  this  con- 
•\v;^s  s\s;oni  so  well  as  str\xhnine.     In  the  ad- 
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ministration  of  strvchnine  one-fourth  of  a  grain  may  be  given  in  divided 
doses  during  the  course  of  one  hour,  and  following  this,  one-thirtieth  of  a 
grain  may  be  administered  every  two  hours  for  one  or  two  days,  or  until  the 
muscles  show  the  influence  of  the  drug.  Morphine  should  be  administered 
for  the  purpose  of  obtaining  rest  and  relieving  pain. 

In  shock  the  patient's  head  should  be  loweied,  and  if  there  has  been 
severe  loss  of  blood  the  extremities  may  be  bandaged. 

Caffeine  acts  promptly  and  effectually  in  restoring  blood  pressure  and 
may  be  given  hypodemiically  in  one-half  to  one  grain  doses. 

In  my  experience  adrenalin  in  one  one-hundredth  to  one-fiftieth  of  a 
grain  acts  promptly  in  increasing  blood  pressure.  This  action  seemingly, 
however,  is  not  well  sustained. 

The  immediate  action  of  digitalis  and  strophanthus  upon  blood  pres- 
sure is  not  pronounced.  With  a  rapid  pulse  their  use  is  indicated,  as  they 
will  assist  in  controlling  this  factor  and  in  maintaining  blood  pressure. 
Carbonate  of  ammonia  in  fiom  two  to  five  grain  doses  is  also  often  very 
serv'iceable. 

In  the  treatment  of  shock  the  conditions  to  be  met  besides  that  of  blood 
pressure  are  the  loss  of  nniscular  tone  and  the  practical  suspension  of  the 
mental  faculties.  These  are  more  frequently  corrected,  in  the  absence  of 
hemorrhage,  by  the  use  of  strychnine,  caffeine,  morphine,  adrenalin,  and 
carbonate  of  ammonia  than  bv  any  other  remedies.  In  cases  in  which 
hemorrhage  has  been  a  prominent  factor  the  normal  salt  solution  should 
take  precedence  of  all  c:)ther  remedies. 

THE  REPAIR  OF  WOUNDS. 

The  repair  of  wounds  occurs  by  one  of  two  jjroccsses.  either  cicatricial 
tissue  is  formed  to  fill  the  gap  and  bind  the  tissue^  tDgethei,  or  there  is  a 
regeneration  of  tissue  such  as  occurs  in  fractured  hone,  divided  nerves,  and 
occasionally  in  glandular  organs  and  in  striated  muscles.  Wounds,  ordinar- 
ily, however,  heal  bv  the  formation  of  cicatricial  tissue,  and  this  iie-ding  is 
said  to  take  place  either  bv  first,  second  or  third   intention. 

The  healing  process  is  (juite  the  same  no  matter  what  the  cause  of  th;.^ 
defect,  whether  an  injury,  an  inflanmiation,  or  an  infection. 

Healin(;  rv  First  Ixtkxtion.— The  iiealiiiL,^  by  fiist  iiUention  of  an 
incised  wound  which  involves  the  skin  and  sid)cntaneous  tissue,  after  tho 
arrest  of  hemorrhagic  and  tlie  coaptation  of  tlie  surfaces,  max  he  described 
as  follows: 

The  process  of  healing  commerces  aliiK  st  at  nnce.     The  h];H»d  i)lasma 

coming  from  the  divided  vessels  co^o-ulates  as  a  thin  film  n])(»n  the  -surfaces 

of  the  wound,  binding  them  together.     The  vessels  which  havr  been  divided 

become  thionibosed  and  dilated.    The  leuknc\tes  and  hh  od  ])lasTn.i  e>caj)in..^ 

through  the  walls  of  the  capillaries  and  vennles,  fill  ihe  sj^aces  in  the  w<>un<l 

and  the  meshes  of  the  tissues  adjacent  thereto.     (  nipcident  with  the  esca[)e 

of  the  leukocytes  and  blood  plasma  the  coiniecti\e  ti<^ue  C(ir|)nscles  in  the 

immediate  vicinitv  of  the   wound   lose   tlnir   proloni^ati*  ns   and    coiumence 

to  proliferate.     These   cells   are  known    a<    f;>rmati\e    celN.    or   fjbr.ihlasts. 

lis  cell  proliferation  is  carried  on  until  u])on  each  side  of  the  wound,  and 

■*?  in  the  center,  there  i<  a  solid  wall  of  ronnd  or  irregular  cells,  which 


.130  CONTUSIONS,    WOUNDS   AND   SHOCK 

is  known  as  granulation  tissue.  The  endothelial  cells  of  the  capillaries 
send  out  long,  tapering,  bulbous,  protoplasmic  processes  which  unite  with 
like  processes  from  other  capillaries.  These  processes  permeate  the  new 
granulation  tissue  in  every  direction.  They  become  canalized  through  ab- 
sorption of  their  central  portion,  and  being  in  direct  communication  with  the 
capillaries  the  circulation  of  the  blood  is  established  and  the  new  granula- 
tion tissue  nourished. 

The  next  process  is  the  conversion  of  the  granulation  tissue  into  fibro- 
cicatricial  tissue.  It  was  formerly  held  that  the  fibroblasts  in  the  granula- 
tion tissue  became  elongated  or  spindle-shaped  and  threw  out  long  tapering 
extremities  that  were  finally  separated  and  formed  the  fibrous  tissue.  It  is 
now  thought  that  the  formation  of  fibrous  tissue  is  the  result  of  a  secretion 
by  the  fibroblast  of  a  homogeneous  inter-cellular  substance,  which  later 
becomes  fibrillated  and  conveited  into  fibrous  tissue.  Coincident  with  this 
secretion  by  the  fibroblast  of  the  material  which  subsequently  makes  up  the 
fibrous  tissue,  the  leukocvtes  and  many  fibroblasts  either  enter  the  venules 
and  lymphatics  and  disap])car,  or  arc  broken  up,  disintegrated,  and  absorbed 
so  that  in  place  of  the  ^granulation  tissues  we  have  a  fibrous  tissue  the  fibres 
of  which  cross  in  everv  direction,  binding  the  surface?  of  the  wound  firmly 
together. 

The  functions  of  the  leukocytes  in  the  reparative  process  are  the  break- 
ing up  and  carryinj^  away  of  the  blood  clot  and  devitalized  tisFue,  and  the 
delivering  oi  themselves  up  as  food  to  the  formative  cells. 

Vpou  the  surface,  l.oiieath  the  aseptic  dressin^js,  the  epithelium  prolifer- 
ates and  covers  the  wound  with  epidermis.  This  proliferating  epithelium 
cnnic<  from  the  stratum  Mali)iji^hii  and  covers  the  tissues  in  several  layers. 
1 1  is  seldom  that  papilla*  are  formed  in  scar  tissue,  although  this  occasionally 
occurs. 

The  J  Ikai.inc.  ok  (  )i'i.n  WOinds  r.v  Second  Intention. — This  process 
of  healinii  hccoiiu-s  iK\Hssar\  in  wcMUids  which  the  surgeon  drains,  in 
w<»uiids  which  have  hccoiiu-  iufrcted.  and  in  wounds  which,  in  consequence  of 
the  l(^ss  of  tissue,  cannot  ho  a|)j)roxiniatcd.  Such  a  wound  at  the  time  of  its 
infliction  nia\  ('x;)nsc'  tlic  skin,  subcutaneous  tissue,  fascia  nnd  muscle. 
Durini;  the  first  twonty-f<»ur  ln^ur^  ii>  surfaces  hec^nne  glazed  or  covered 
over  by  the  escape  of  hlond  ))lasiua  an  1  ]yni])h  from  the  divided  vessels,  and 
then  the  varit)us  anatoiuieal  structures  nw  hidden  from  view.  This  fibrin- 
ous film  holds  in  its  nieshes  iniuuuerahl.'  leukocytes  and  the  broken  dow-n 
debris  from  the  surfaces  of  the  wound.  There  is  a  constant  discharge  from 
the  wound,  which  at  first  is  red  and  serous  and  contains  a  quantity  of  red 
bloo  I  cor|)uscles.  Later  the  «lischarL;e  is  t)f  a  dark  \<-ll()wish  color  and  then 
creamy  or  j)urulent  if  the  wound  is  infected 

Almost  coincideiU  with  the  coveriu^i  ^)\  the  wound  bv  a  fibrinous  deix")sit 
and  the  escape  of  leukocvtes  and  blood  plasma,  the  connective  tissue  cor- 
puscles connnence  to  proliferate  and  ft)riu  j^ranulatiou  tissue.  The  endi>- 
thelial  cells  of  the  capillaries  send  out  their  i)roionoati(Mis  and  build  new 
capillaries.  The  process  here  is  identical  with  the  one  already  described 
in  the  healinj:]f  of  a  wound  by  first  intention. 

I'pon  the  fourth,  fifth  or  sixth  day.  dependim,'-  upon  the  vigor  of  the 
circulation  and  the  health  of  the  individual,  the  fibrinous  film  which  has 
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covered  the  wound  is  washed  away  by  the  discharge,  exposing  the  surface 
covered  with  bright  red  granulations.  The  individual  granu4ations  stand 
out  prominently,  often  they  are  the  size  of  a  pin's  head,  are  elevated,  and 
usually  bright-red  in  color.  The  gap  now  existing  and  known  as  the 
wound  is  obliterated,  and  the  wound  closed  bv  the  coincident  action  of  sev- 
eral  processes.  One  of  these  is  the  growth  of  granulation  tissue  which 
tends  to  fill  in  and  obliterate  the  cavity  or  defect.  Another  and  very  im- 
portant process  is  the  conversion  of  the  deeper  layers  of  granulation  tissue 
into  fibrous  tissue,  which  contracts  and  tends  to  obliterate  the  cavitv  and 
bring  the  surfaces  together.  One  notes  the  absence  of  this  process  and  its 
ill  effects  on  healing  in  indurated  wounds  and  chronic  ulcers,  where  the 
base  and  borders  are  adherent  to  adjacent  tissues,  and  in  consequence  of 
which  the  contraction  of  tissue  and  the  obliteration  of  the  cavitv  is  most 
difficult.  As  the  cavitv  of  the  wound  is  obliterated  the  surfaces  become  cov- 
ered  over  by  the  growth  of  epithelium  from  its  borders. 

Healing  by  Third  Intention. — A  wound  which  has  been  kept  open 
for  any  purpose  and  in  which  the  surfaces  can  be  approximated,  provided 
that  its  granulating  surfaces  are  rendered  aseptic,  freshened  and  well 
brought  together,  will  heal  as  by  first  intention. 

THE  CHAEACTEKISTICS  AND  TREATMENT  OF  WOTTNDS. 

Incised  Wounds. — An  incised  wound  is  one  made  with  a  clean  cutting 
instrument.  It  bleeds  freely  and  has  a  sharp  edge  and  a  smooth  surface 
u[X)n  which  there  is  but  the  faintest  amount  of  injured  or  dead  tissue. 

Treatment, — The  treatment  of  an  incised  wound  will  depend  largely 
upon  the  presence  or  absence  of  infection.  In  the  treatment  of  any  wound 
the  first  consideration  is  the  arrest  of  hemorrhage.  X'essels  of  any  consid- 
erable size,  and  especially  those  that  spurt,  should  be  ligated.  This  is  best 
done  with  catgut,  and  the  smallest  strand  that  is  capable  of  holding  the 
walls  of  the  vessel  in  contact  until  a  firm  thrombus  has  formed  is  most 
suitable.  In  clean  wounds  the  surfaces  are  then  united,  tissue  to  tissue. 
This  is  ordinarily  best  done  with  catgut,  while  the  skin  is  approximated 
either  by  interrupted  silkwormgut  sutures  or  by  subcuticular  suture  of  silk- 
wormgut  or  horse  hair.  Where  great  firnmess  is  essential  it  is  often  desir- 
able to  pass  sutures  of  silkwormgut  so  as  to  include  all  the  layers  of  the 
wound,  or,  as  in  cases  of  laparotomy  wounds,  all  of  the  layers  down  to 
the  peritoneum,  which  has  been  previously  closed  with  fine  catq^ut,  and  then 
unite  subsequently  the  fascia  in  layers  with  chromicizerl  catgut. 

Inci.sed  wounds  which  are  possibly  sei)tic  should  he  asepticized  and 
drained.  This  may  be  accomplished,  perhaps,  hy  irrijcratini;-  with  a  one  ])er 
cent,  carbolic  or  i :  10,000  bichloride  solution,  and  rul)l)ini^  the  wound  vigor- 
ously with  a  sterilized  brush  or  cloth  durin^:!:  the  irri^^-ation.  If  the  wound 
is  handled  or  rubbed  very  much  the  amount  of  siil)se(|uent  oozing  will  he 
great  and  will  require  free  drainage.  After  tln^routili  cleansing  the  wound 
may  be  lightly  sutured. 

Ordinarily  in  a  septic  wound  the  fewer  sutures  intrndnced  the  better. 
and  these  should  be  either  absorbed  or  so  placed  that  they  can  he  removed. 

In  casualtv  wounds,  after  the  arrest  of  heniorrliai^e.  attention  should 
b^  given  to  the  condition  of  shock  and  the  relief  of  j)ain.  The  wound  should 
then  be  asepticized,  .nitured,  if  thou.c^ht  best,  (hair.ed  and  dressed. 
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Punctured  Wounds. — A  punctured  wound  is  one  made  with  a  pointed 
instrument.  The  instrument  may  be  sharp,  making  a  clean  cut,  or  it  may  be 
dull  or  obtuse,  producing  a  contused  and  lacerated  wound.  If  the  wound 
is  made  with  a  dull  or  blunt  instrument  the  amount  of  devitalized  tissue 
along  its  borders  is  very  much  increased.  Some  of  these  wounds  are  made 
with  sharp,  pointed  knives,  as  the  ordinary  stab  wound,  while  others  are 
made  by  nails  or  slivers  of  wood.  In  some  cases  foreign  bodies,  such  as 
pieces  of  wood  or  broken  needles,  are  left  hidden  within  the  tissues.  Tliese 
wounds  ordinarily  do  not  bleed  very  freely  unless  some  important  vessel  has 
been  injured. 

Punctured  wounds  made  by  clean,  sharp,  aseptic  instruments,  heal 
kindly  provided  no  serious  damage  has  been  done  to  important  vessels.  They 
ordinarily  require  very  little  treatment. 

As  these  are  usually  emergency  wounds  before  application  of  the  first 
dressing  the  skin  should  be  thoroughly  scrubbed  with  a  brush,  soap  and 
water,  then  carefully  wiped  off  with  a  clean  sterilized  towel  and  washed 
with  alcohol,  followed  by  bichloride  of  mercury.  Some  slight  provision  may 
be  necessary  for  drainage,  if  so,  tlic  i)!acing  within  the  wound  of  one  or 
two  strands  of  sterilized  catgut  is  usually  sufficient.  Sutures  are  usually 
unnecessary  and  the  dressing  is  completed  by  the  application  of  a  compress 
and  bandage.  The  principles  of  treatment  of  infected,  punctured  wounds 
such  as  those  made  by  nails  and  slivers  of  w(X)d,  are  to  thoroughly  asep- 
ticize the  wound  and  then  to  establish  free  drainage.  The  wound  should  '^e 
enlarged  by  a  free  incision  so  as  to  completely  expose  its  depths.  It  should 
then  be  thoroughly  scrubbed  and  irrigated  and  any  foreign  particles  present 
removed.  These  infected  wounds  are  dangerous  if  left  alone,  or  if  treated 
ex])ectantly  by  the  api)licatiMn  tf  a  compress  and  bandage,  in  that  drainage  is 
practically  impossible  and  the  infection,  not  being  able  to  reach  the  surface, 
readily  extends  along  the  anatomical  [)lanes  into  the  adjacent  tissi^es.  With 
free  incision  foreign  matter  may  be  removed,  the  wound  cleansed  and  readily 
drained. 

Till-:  Kkmoxai.  01-  Sm  \i  L  !•'«  kkicn  rH)i)iKs  in  W'oi-nds. — It  frequently 
ha]>pens  in  punctured  wounds  made  with  slivers  oi  wood,  or  needles,  that  a 
portion  oi  the  l\»reii:n  IxmIv  !)econie>  hp'ken  otT  and  lo<lge>  in  the  depths  of 
the  wmmd,  where  it  is  dithor.It  to  locate  and  extract  it.  Small  foreign  bodies 
may.  however,  he  extraete<l  rea<iil\  1)\  tr.rnini^'^  tlowii  a  in^rse-shoe  shaped 
tla]^  of  the  skin  and  >nher.iane- 'i:<  ti^>ne.  Thi-^  liaj)  shotdd  have  the  wound 
in  it^  center  an!  it<  ha<e  >h.  t.M  he  >iti:.itt.i  in  the  direction  the  foreign 
K^dx  has  taken,  t'n  turiiin;^  /i.>\\n  ilie  n.r,*.  the  i-'reii^n  body  is  usually  found 
clin^ini:  ti>  the  nx>he«-  <  i  :!ie  i"a>c:;i  <  r  fat  ar.-.:  oat-  \k  reailih  extracte<l. 

(.'oNit>ii>  \\i»  1 ,  \v  !  :<  ^  ='•  \\  ■ 'rxi'-.-- .\  e- r.t '.:><.<!  wound  is  one  in 
which  the  in;i:r\  h.i>  Intr.  .*.":.(.  '>\  a  ]\\\:\:  ::>trt:-:x:^t.  c:.r.>::i;;::  the  bruising  or 
crushing  I'l  the  ti>>rA  >. 

\  lacerate*!  woitti!  •-  .lu  :•:  wl^io!:  :!\  :>>;a-  l-.vvt  lucn  i«.>rciblv  rent 
or  torn  a^nn»ler. 

These  \\v»i"tv:<  h,i\e  -o  !':wh  if  c::::'!-:-:  li-a:  t;u;.  •'::;y  he  considered 
under  one  h.ea»lini:.  rixvi  i-  •'■r.inari'.v  b;:t  little  hAcli**.;^  :r  :^a  >uch  a 
wouml.  This  is  in  c«n>eeuence  oi  the  crushing  ar.d  ivarir.^  r-rce  which  has 
cause^l  the  injury.     In  this  rending  of  the  tissues  the  ir.UTTMl  an«l  middle 
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coats  of  the  vessels  give  way,  while  the  outer  fibrous  coat  is  drawn  oM  like 
a  strand,  occluding  the  vessel.  The  arrest  of  hemorrhage  is  also  very  much 
favored  by  the  shredding  of  the  tissues,  which  favors  coagulation  oi  the 
blood. 

In  these  wounds  there  is  always  a  large  amount  of  devitalized  tissue. 
This  may  hang  in  great  shreds  and  often  includes  strands  of  skin,  fascia, 
muscle  and  tendon.  These  wounds  are  practically  always  septic,  in  that  the 
grease  from  machinery,  the  dirt  from  the  skin,  or  portions  of  dirty  clothing 
or  other  foreign  matter  is  often  ground  into  the  wound. 

In  the  treatment  hemorrhage,  which  is  usually  slight,  must  be  arrested. 
Ever>'  vessel  which  bleeds  should  be  ligated,  and  many  vessels  which  do 
not  bleed  in  consequence  of  the  shock  and  lowered  blood  pressure,  will  be 
the  site, '  perhaps,  of  hemorrhage  when  reaction  is  established  and  blood 
pressure  restored. 

The  condition  of  shock  and  the  severity  of  pain  may  now  require  the  sur- 
geon's attention. 

The  next  consideration  is  the  removal  of  necrotic  tissue  and  the  cleans- 
ing of  the  wound.  Any  long,  dangling  shreds  of  tissue,  which  are  useless 
or  likely  to  be  devitalized,  should  be  removed.  This  will  lessen  the  amount 
of  tissue  to  be  disintegrated  and  gotten  rid  of  by  suppurative  and  putrefactive 
processes.  The  greatest  possible  effort  should  be  made  to  asepticize  the 
wound  at  the  first  dressing. 

Experience  has  shown  that  if  foreign  or  other  material  containing 
pyogenic  micro-organisms  is  allowed  to  remain  in  a  wound  for  more  than 
a  few  hours  satisfactory  cleansing  is  then  impossible  and  the  wound  goes 
on  to  profuse  suppuration. 

In  the  attempt  to  asepticize  an  infected  wound  one  should  be  prodigal 
of  his  time.  It  is  often  advisable  to  anesthetize  the  patient,  especially  if 
the  wound  is  large  or  there  is  much  nervousness  or  undue  sensitiveness. 
Every  recess  must  be  thoroughly  scrubbed  with  soap  and  water  and  well 
irrigated.  It  should  then  be  sponged  off  with  alcohol,  and  later  washed 
with  a  carbolized  or  bichloride  solution.  In  these  cases  in  consequence  of 
the  bruising,  the  amount  of  necrotic  tissue,  the  liability  to  remaining  in- 
fection and  the  profuse  serous  exudate,  it  is  best  to  make  free  provision  for 
drainage  by  drainage  tubes  or  light  gauze  packing.  The  wound  surfaces  arc 
approximated  by  compress  and  bandage. 

Some  contused  and  lacerated  wounds,  in  which  the  amount  of  devital- 
ized tissue  is  not  great  and  can  possibly  be  removed  by  the  leukocytes  and 
giant  cells  of  the  part,  after  thorough  cleansing  may  be  loosely  approxi- 
mated by  .«iuture,  with  the  expectation  that  they  will  heal  by  first  intention. 
In  all  of  these  cases  a  large  dressing  should  be  applied  because  the  discharge 
will  be  profuse.  The  dressings  should  be  changed  under  antisq)tic  precau- 
tions at  least  once  a  day,  and  at  each  change  the  surface  of  the  wound  thor- 
oughly clean.«ed  by  irrigation  or  by  the  use  of  alcohol. 

OUKSHOT  WOUNDS. 

These  have  been  defined  as  injuries  inflicted  by  missiks.  whose  force 

*hf«d  from  the  explosion  of  gunpowder.    The  i^unshot  wr)iin(ls  met  with 

tcticey  in  which  the  weapon  is  a  revolver.  ditTer  materially  from 
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those  produced  by  the  modern^  rifle  and  encountered  especially  in  war.  The 
cartridge  of  a  revolver  is  usually  loaded  with  black  powder  and  has  a 
soft  lead  bullet.  The  initial  velocity  of  such  a  bullet  is  not  more  than  one 
or  two  hundred  yards  per  second,  and  consequently  it  has,  as  conij)ared  with 
the  modern  rifle  or  automatic  repeating  pistol,  a  greatly  reduced  penetrating 
jK>wer. 

Lessened  velocity  favors  the  introduction  of  septic  material,  in  that 
t'.ie  bullet  is  nu>re  likely  to  be  septic  and  to  carry  into  the  depths  of  the  wound 
infection  from  the  skin  and  clothing. 

In  conse([uence  of  the  bullet  being  soft  and  easily  expanded  or  distorted 
it  makes  a  much  larger  wound  than  would  otherwise  be  produced,  and  the 
edges  of  the  wound  are  covered  with  devitalized  tissue.  VVhen  a  soft  leaden 
bullet  strikes  a  bone  with  any  considerable  energy  it  flattens  out  upon  its 
surface,  smaslies  the  hone  into  innumerable  pieces,  or  bores  a  great  hole 
huo  or  thnuigh  it. 

The  injury  diMie  by  a  large  leaden  bullet  having  considerable  velocity 
is  ordinarily  much  greater  than  that  done  by  a  bullet  from  a  mo<lern  rifle, 
unless  the  latter  is  at  a  close  range. 

The  /*ro -gnosis  of  tlvose  wounds  will  depend  upon  the  region  and  tissue 
injured,  the  extent  of  tlu-  injury,  the  ])resence  or  absence  of  hemorrhage 
or  infecti(»n.  and  the  si/.o  and  striking  energy  of  a  bullet. 

Wounds  on  the  seal])  arc  not  likely  to  be  dangerous  unless  a  severe 
degree  oi  infection  t»ccurs.  C'onii)ound  fractures  of  the  vault  of  the  skull, 
withinU  injury  to  the  dnra  and  witliout  infection,  are  readily  recovered 
from.  All  wound>  in  which  the  dura  and  brain  are  penetrated  are  extremely 
dangeri>us.  Tliis  danger  lio  in  the  extent  of  the  injury  and  in  the  degree 
of  hemi>rrhage  anil  int"ecti«>n.  The  penetrating  or  ])erforating  wounds  of  the 
brain,  which  k\o  ukA  implicate  ilu-  base  and  are  not  followed  by  infection  or 
severe  hemorrhaije.  are  «»ften  readily  rec«)\ere  1  from.  In  fact  the  danger  to 
life  here  is  almo-it  entirelx  due  to  laceraiiini  of  the  brain,  to  Iiemorrhage. 
and  infection.  It  ilie  injury  t<»  the  br:iin  antl  the  extent  of  hemorrhage  are 
not  severe,  auil  infectivui  can  he  prevented  i»r  C(»ntrolled,  the  patients  usually 
recover. 

In  the  treat wctit  of  a  ci»inponnd  fracture  of  the  vault  the  head  should 
be  shavevU  the  scal)»  thi>rv)nghly   scrubbed  and  cleansed,  the  wound  asep- 
ticized, splinters  oi  In^ne  and  loreii^n  inateri.il  removed,  depressed  Ikmic  ele- 
\':xteJ»  and  the  wound  drained.     It  lienionha^e  is  severe  and  comes  from  a 
ir«ss<cl  in  the  sculp  or  ilura.  the  wonnd  nia\   be  enlarged  for  the  purpose  of 
«curing  the  bleeding  vessel.     A   pair  i^\  arler\    forceps  may  he  left  on  a 
'■lii«»!isnj:  vessel  imtil  it  iKW^mes  throniluv^^ed.     If  lliere  is  severe  hemorrhage 
T-nti  "iifi  brain  an  effort  shovdil  be  made  to  contr<il  this  bv  pressure  with 
.T  bv  caretullv  ^xicking  a  wick  y^i  io<l.»f. >nn  i^anze  within  the  woim  1. 

r  "iit  Tullet  !!e>  u\vn  the  Ihmic  or  beneath  the  <hira  and  is  readilv  ac- 

«t  T  'C\.iili:  b*  renxwevK  but  no  extended  search  should  be  made  for 

ii"   ^:^n  A.vj^ed  within  the  brain,  as  e\])erience  has  shown  that 

*^'^="   V    ^THi    :i:i>e  by  e\tendeil  manipulations  than  tlie  bullet  will 

It  r::lr«i  <h«:uM  be  draineil  by  inserting  within  it  strands 
•^ "::«?-   TiiriC'xM  a  fatal  termination  i>  prohahie,  but  an 
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effort  should  be  made  to  asepticize  and  freely  drain  the  tract.  If  an  abscess 
forms  about  the  bullet  the  latter  may  be  located  by  the  X-ray,  when,  if 
practicable,  it  is  cut  down  upon  and  removed  and  the  abscess  drained.  The 
constitutional  treatment  is  largely  symptomatic.  The  head  should  be  ele- 
vated, ice  applied  and  the  patient  kept  quiet. 

The  principles  of  treatment  in  gunshot  wounds  of  the  base  of  the 
skull  do  not  difter  from  those  of  the  skull.  Cavities,  if  entered,  should  be 
asepticized,  foreign  material  removed,  the  cavity  drained  and  then  lightly 
packed  with  iodoform  gauze.  Gunshot  wounds  of  the  base  of  the  brain 
are,  however,  usually  fatal. 

In  gunshot  injuries  of  the  chest  wall  the  local  treatment  consists  in 
the  control  of  hemorrhage,  the  removal  of  any  detached  pieces  of  rib,  and 
the  cleansing  and  drainage  of  the  wound.  If  an  intercostal  artery  has  been 
divided  and  the  pleura  opened  the  hemorrhage  may  be  external,  but  more 
often  it  will  be  into  the  pleural  cavity  with  dullness  over  the  corresponding 
lung  and  evidence  of  internal  hemorrhage. 

The  treatment  here  is  to  resect  a  rib  or  ribs,  corresponding  to  the  site 
of  the  injured  vessel,  and  to  secure  and  doubly  ligate  the  vessel.  The  blood 
in  the  pleura  should  then  be  turned  out  and  the  pleura  drained. 

In  gunshot  wounds  implicating  the  lung  itself  the  special  indications 
for  treatment  are  the  control  of  hemorrhage  and  the  relief  of  shock.  The 
control  of  hemorrhage  is  a  hazardous  procedure,  requiring  the  resection  of 
many  ribs,  an  opening  in  the  pleura  of  sufficient  size  to  admit  the  hand,  the 
turning  out  of  clots,  the  seizure  of  bleeding  vessels  with  forceps  or  the  pack- 
ing of  the  pleural  cavity  with  large  strips  of  iodoform  gauze. 

The  operative  treatment  of  bullet  wounds  of  the  heart,  attended  with 
hemorrhage  into  the  pericardium,  consists  in  the  turning  down  of  a  large 
flap  of  skin  and  the  resection  of  several  ribs.  The  pericardium  should  then 
be  opened  and  the  blood  clots  turned  out,  when  the  wound  in  the  heart  may 
be  closed  by  interrupted  sutures  of  silk  and  the  pericardium  drained. 

In  bullet  wounds  of  the  abdominal  wall,  the  same  principles  of  treat- 
ment apply  as  in  other  gunshot  wounds.  The  bullet,  if  accessible,  should 
be  extracted  and  the  wound  drained.  In  civil  practice,  and  with  good  hos- 
pital facilities,  bullet  wounds  which  have  penetrated  the  abdomen  should  be 
treated  by  laparotomy  with  control  of  heniorr liaise  and  the  repair  of  any 
injury  done  to  abdominal  organs. 

Penetrating  wounds  made  with  small  calibre  bullets,  such  as  number 
22,  without  symptoms  of  hemorrhage  or  severe  shock,  and  in  the  absence 
of  the  above  named  facilities,  may  well  be  treated  expectantly. 

When  perforation  of  intestines  or  stomach  has  occurred,  with  extrava- 
sation, after  closing  the  perforations  the  abdominal  cavity  shcnil.l  be  flushed 
with  a  warm  saline  or  mild  antiseptic  solution  and  drained.  larjLi^e  tubes  be- 
ing carried  down  to  Douglas'  cul-de-sac  and  the  ])atient,  when  j)ut  to  bed. 
placed  in  a  sitting  posture. 

In  bullet  wounds  of  the  extremities,  without  injurv  to  the  bone,  the 
reatment  is  often  simple  and  largelv  expectant.  It  heniorrlia.q:e  is  present 
it  should  be  controlled  by  ligating  the  bleedint^  vessel,  then  the  surround- 
ing area  should  be  cleansed  and  the  bullet  extracted,  if  accessible.  No 
probing'  should  be  done  for  bullets  in  any  situation,  exce])t  under  the  strict- 
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est  aseptic  precautions,  and  neither  at  the  first  or  any  subsequent  dressings 
should  any  long  and  tedious  search  be  made  for  the  bullet.  Subseqiienily. 
if  it  is  causing  irritation,  or  the  tract  becomes  infected,  the  bullet  may  be 
locate<l  by  a  radiograph  and  extracted. 

VVufNDs  Made  by  Fowling  Pieces — SHorcrxs. — These  are  contused 
and  lacerated  wounds,  and  their  severity  will  depend  upon  the  amount  and 
kind  of  jTOwder  used  and  the  distance  and  size  of  the  shot.  Shot  is  of  very 
variable  size,  the  smallest  bird  shot  being  but  the  fraction  of  a  pin  head 
and  weighing  but  one-fifth  of  a  grain,  while  buck  shot  has  a  diameter  rang- 
ing from  28-100  to  38-100  of  an  inch, 

.\l  short  range  a  modern  shotgun,  with  a  shell  loaded  with  smokeless 
powder  and  carrying  even  not  larger  than  Xo.  4  or  Xo.  6  bird  shot,  will 
do  frightful  execution.     Such  a  shell  at  a  distance  of  from  twenty  to  forty 


feel  will  cut  a  hole,  ;iii  iiicli  and  a  liall"  tn  l\v<i  inches  in  diameter,  thr.nigh 
a  i»i;ii.-  lioar.l  an  inch  and  a  half  in  ihickness.  The  cNucminn  will  decrease 
with  till'  (li^^iance  in  a';isei|ucnce  nf  ilu>  scattering  of  the  shot  and  their 
lessened  energy  1  l~i^',  104). 

Till.'  princiiiles  "i  tri'alniunl  here  arv  the  s.imc  as  tlinso  ai>plicab'ie  to 
other  cnninsed  and  lacoralL-d  wuinuls.  Tliey  are  (iritnarily  t.i  arrest  hemor- 
rhage and  relifvi'  pain  an  1  shm-k.  and  thc-ii  carefully  i"  ascjitieize  (he  wound 
and  .surr.nnidiii;,'  area.  i''ii|liiwint;  ..v  coincident  widi  this  any  accessible 
foreign  or  lonse  bnilie*.  -^nch  as  slun  ]icllels,  pifces  <i(  cl.nhing  or  detached 
portions  of  Im.uc,  sliuuld  be  remnvc.l  and  the  w.iimd  draineil 

WofSDs  .Mali-:  with  thk  .M-iohkn  Sm.\i.i.  C\i.ii:ki.:  Rii.!.i.:.— It  has 
l)een  tlie  pnrixise  »i  military  men  and  manufacturers  <liiring  the  last  cen- 
tury to  so  cnnslnict  a  rille  thai  it  woidd  give  a  bullet  great  vcl.icity,  a  flat 
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trajectory,  and  great  penetration,  the  bullet  still  being  of  light  weight. 
During  die  past  one  hundred  and  fifty  years  g^eat  changes  have  taken  place 
in  the  mechanism  of  the  rifle,  the  kind  of  powder  used,  and  the  hardness, 
size,  and  weight  of  the  bullet. 

Until  1 85 1  the  smooth-bore,  muzzle-loading  rifle  was  used.  The  bullet 
was  conical,  measured  from  17.6  to  19.2  millimeters,  and  weighed  from  37.6 
to  31.4  gm.  From  eighteen  to  twenty  grams  of  loose  black  powder  were 
used.  The  Minie  rifle  was  introduced  in  1851,  the  bullet  was  conical  and 
the  powder  was  black.  Its  effective  range  was  from  600  to  1,000  yards.  The 
Enfield  rifle  was  introduced  in  1885.  The  bullet  was  cylindro-conical,  of 
14.5  millimeters  and  of  soft  lead.  The  powder  was  black  and  the  effective 
range  was  from  900  to  1,200  yards. 


SPANISH  MAUSER 


Fig.  105. — Shell  of  the  Spanish  Mauser  rifle — actual  size. 


>  KRAG-J0R6ENSEN  ^ 

30-220 

MODEL     1895       ^ 


Fig.  106. — Shell  of  the  Krag-Jorgensen  rifle. 


•  *3dTB'^ms'ii  H- 


Fig.    107.— Shell   of  the  Lee-Metford   rifle— actual  size. 

The  needle,  breech  loading  rifle  was  introduced  in  1864.  Black  i)o\vder 
was  used,  the  bullet  was  oval  and  of  soft  lead,  and  the  effective  ran^e  was 
from  1,000  to  1,800  yards. 

The  Lebel  rifle  was  introduced  in  1886.  The  bullet  was  cylindro- 
conical,  of  8.19  mm.  calibre.  It  was  comix>se(l  of  hard  lead  with  a  cupro- 
nickle  case  and  weighed  15.1  gm.,  2.8  grams  of  smokeless  ])owder  was  used. 
The  initial  velocity  was  600  yards  per  second  with  an  effective  ran^e  of 
from  3,000  to  4.000  yards. 

In  the  Spanish-American  war  the  Spaniards  used  the  Mauser  rifle.  The 
powder  was  smokeless,  the  ball  was  7  mm.  in  diameter,  had  a  lerid  core  and 
a  hard  casing  consisting  of  eighty  per  cent.  coi)per,  twenty  per  cent,  nickle, 
and  a  fractional  part  of  steel.  The  Mauser  has  a  nuizzle  velocity  of  2.300 
yards  per  second  (Fig.  105). 

liic  Americans  used  the  Krag-Jor^enson  rifle,  with  smnkek-ss  powder. 
The  bullet  is  a  little  larger  than  the  Mauser  {y.S  mm.)  and  has  the  same 
hard  coating.     The  initial  velocity  and   rani^e  are   slii^ditly   less  than  the 

Ifanier  (Fig.  106). 


Ijt 
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1  war  the  Boers  used   the   Manlichir   ririi^   with 

in  diameter,  and  smokeless  powder.    The  British 

le  with  hard  bnllcls,  7.89  mm.  in  diameter,  and  j 

i  rifle  ha.s  a  nuizzle  vekicilv  of  2.C00  feet  \kt  second  I 


In  the   South-Afric 
harj  cased  bnllets,  8  nin 
used  the  Lee-Metford  r 
smokeless  powder. 
(Fig.  107). 

In  the  Russian -Japanese  war  the  Japanese  used  the  Mauser  rifle,  smoke- 
less powder  and  a  hard  cased  bullet  having  a  diameter  of  about  7  mm.    The  1 
Russians  used  a  modified  Mauser  rille.  hard  cased  bullet  of  7.65  mm.  diam- 
eter, and  smokeless  powder. 

Comfaralivc  Measures  of  Smokeless  and  Blaek  Pomders. — Twenty- 
five  grains  of  DuPoiit,  16  grains  of  L.  &  R,  Infallible,  24  grains  of  Schultze, 
16  grains  of  Ballistide.  equal  2  drachms  of  black  powder. 

Smokeless  powders  are  divided  into  two  classes,  low  and  high  pressure  1 
powder.     The  low  pressure  powder  gives  but  little  increased  velocity  over  i 
the  black  powder  and  they  are  loaded  bulk  for  bulk.    High  pressure  smoke- 
less powders  give  a  breech  pressure  of  from  30,000  lo  50.000  pounds  lo  the  | 
square  inch,  and  an  initial  velocity  of  from  2,000  lo  2,500  feet  per  second. 

The  Effect  of  High  Pressure  Powder  Upon  a  Bullet. — The  great  veloc- 
ity of  a  bullet  from  a  modern  riHe  gives  it  a  comparatively  flat  trajectory. 
It  is  said  that  a  modern  rifle  may  be  fired  point  blank  at  500  yards,  but  this  ( 
is  arranged  for  by  elevating  the  muzzle  of  the  rifle,  as  no  bullet  has  a  per- 
fectly flat  trajectory.  The  force  of  gravity  and  the  resistance  of  the  air 
tend  to  curve  the  bullet  downward,  so  that  the  bullet  from  the  flattest 
cartridge,  when  sighted  at  ^00  yards,  will  at  100  yard.s  have  risen  three  inches 
and  at  200  yards  will  have  fallen  about  seven  inches.  The  bullet  from  the 
flattest  cartridge  will 'fall  sixteen  feet  during  the  first  second. 

The  heavier  the  charge  of  powder  and  the  lighter  the  bullet,  the  greater  \ 
the  velocity  and  the  lower  the  trajectory.     The  lead  of  the  modern  bullet  j 
is  hardened  by  adding  one  part  in  sixteen  of  tin.     This  is  to  insure  its  ( 
taking  the  grooves  in  the  rifle  and  not  stripping.    The  casing  of  the  bullet, 
consisting  of  copper,  nickle  and  steel,  is  fof  the  purpose  of  preventing  it  - 
from  flattening  out  or  expanding  when  striking  hard  objects.    The  bullet  in 
consequence  of  its  great  velocity  and  hardness  will  make  a  clean  hole  through 
almost  any  object  with  which  it  comes  in  contact.     When  at  short  range, 
.  however,  that  is  from  500  to  750  yards,  it  develops  at  times  an  explosive 
action. 

The  Effect  of  Modern  Bullets  and  High  Pressure  Powders  Upon  ' 
Wounds. — The  explosive  action  of  bullets  occurs  at  short  range  and  depends 
upon  the  velocity,  striking  energy,  size  of  the  bullet  and  the  resistance  of 
the  tissues.  Short  range  for  the  modern  rifle  is  considered  to  be  anv  dis- 
tance up  to  1,000  yards.  Within  this  distance  the  bullet  has  such  a  tremen- 
dous velocity,  and  develops  such  an  enormous  energy,  that  it  transmits  a 
lateral  force  to  certain  tissues  through  which  it  passes.  This  explosive  force 
is  especially  marked  in  organs  which  contain  large  quantities  of  fluid  such 
as  the  brain  and  hollow  viscera.  The  process  is  also  noted  in  the  end  of 
long  bones.  Tt  is  presumably  due  to  some  of  the  bullet's  energj-  being  trans- 
mitted laterally  lo  the  particles  in  immediate  contact,  and  from  those  to 
other  particles  until  an  explosive  wave  is  produced.  .\  bullet  fired  through 
the  head  at  short  range  may  not  only  disrupt  the  bones,  but  completely 
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Symptoms  and  Local  Treatment. — The  symptoms  and  treatment  will 
vary  with  the  grade  of  infection.  When  the  patient  is  not  especially  sus- 
cq[>tible,  nor  the  infectious  material  very  virulent,  the  symptoms  will  be 
represented  by  slight  redness,  swelling  and  pain.  These  symptoms  usually 
disappear  in  a  few  days  under  proper  antiseptic  treatment.  The  systemic 
disturbances  are  either  slight  or  absent.  In  cases  of  severe  infection  there 
is  likely  to  be  a  rapidly  spreading  cellulitis,  with  marked  redness,  great 
swelling,  severe  pain,  and  necrosis  of  tissue  or  pus  formation.  If  the  pro- 
cess invades  the  lymphatics  there  will  be  red  streaks  extending  up  the  limb. 
The  systemic  disturbance  will  be  represented  by  high  fever,  perhaps  chills, 
severe  pain,  great  weakness,  rapid  pulse,  loss  of  appetite,  and  j)erhaps,  de- 
lirium. The  proximal  lymphatic  glands  will  be  enlarged,  and  unless  relief 
is  obtained  the  patient  is  likely  to  die  from  septicemia  or  pyemia. 

In  the  local  treatment  of  mild  infection  bleeding  .should  be  encour- 
aged, as  this  washes  out  the  poison.  The  wound  should  be  asepticized  and. 
if  thought  best,  a  hot  fomentation  applied  for  the  purpose  of  favoring  the 
discharge. 

In  cases  in  which  a  severe  infection  is  feared  bleeding  should  not  only 
be  favored,  but  a  fillet  may  be  thrown  about  the  finger  for  the  purpose  of 
preventing  absorption  and  the  wound  freely  incised,  washed  out  and  cau- 
terized ;  after  this  hot,  antiseptic  fomentations  should  be  applied.  If  the 
symptoms  show  that  there  is  a  rapidly  spreading  infection  of  the  skin  and 
subcutaneous  tissues,  these  structures  should  be  freely  incised,  thoroughly 
irrigjated  and  drained.  In  some  cases  constant  irrigation  with  some  mill 
antiseptic  will  be  indicated,  in  others,  the  limb  may  be  packed  in  ice  for 
the  purpose  of  arresting  or  hindering  the  spread  of  the  inflammation.  The 
use  of  anti-streptococcic  serum  is  also  to  be  recommended  in  rapidly  spread- 
ing infectious  inflammation.  If  the  inflammation  cannot  be  gotten  under 
control  by  these  measures,  and  shows  a  high  degree  of  virulence,  the  limb 
should  be  amputated  well  above  the  seat  of  the  inflammation. 

Constitutional  treatment  should  be  directed  toward  the  support  of  the 
system.  Quinine  may  be  given  advantageously  as  a  tonic,  and  for  its 
effect  uf)on  the  fever.  Strychnia  is  serviceable  and  alcohol  often  beneficial, 
while  a  light,  easily  digested  but  plentiful  diet  is  indicated.  The  patient  may 
require  more  or  less  morphine  for  the  relief  of  the  pain. 

INSECT  BITES. 

The  bites  and  stings  of  insects  such  as  bees,  mosquitoes,  spiders,  hor- 
nets, yellow  jackets,  and  tarantulas  are  nisignificant  or  severe,  depending 
upon  the  susceptibility  of  the  individual,  the  number  of  traumatisms  in- 
flicted, and  the  amount  of  poison  introduced.  A  single  bite  or  a  few 
stings  of  a  small  insect  are  ordinarily  of  little  consequence,  because  neither 
the  pain,  swelling  nor  constitutional  symptoms  are  severe.  Bites  and  stings 
occurring  in  loose,  cellular  tissue,  as  the  e\elids,  may  cause  severe  swelling, 
and  if  the  f)oison  from  a  single  bite  is  thrown  directly  into  the  circulation 
it  may  cause  serious  constitutional   disturbance. 

Children  and  susceptible  persons  if  attacked,  for  instance,  by  a  swarm 
of  bees  will  suffer  severely.  The  ex]X)sed  parts  become  greatly  swollen, 
the  constitutional  disturbance  is  severe,  while  the  shock  may  ])e  so  great 
as  to  cause  death.     The  bites  of  centipedes  are  usually  attended  with  only 
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VkslI  ^listurljances.  The  bites  of  large  spiders  may  be  followed  by  swelling, 
weakness  and  even  dea:h.  The  bite  of  the  tarantula  and  the  sting  of  the 
scorpion  may  produce  profound  disturbances,  such  as  vomiting,  vertigo, 
headache,  ins^jmnia.  prostration,  and  delirium.  loKally,  there  is  swelling, 
pain  and  possibly  gangrene.  The  poisonous  secretions  of  bees  and  insects 
contain  formic  acid  and  indican. 

In  the  treatment  of  the  stings  of  bees,  the  sting,  if  broken  off,  should 
be  extracted  with  a  sharp-pointed  bistoury,  and  then  a  solution  of  aqua 
ammonia  or  bicarbonate  of  sorla  applied,  or  a  salve  containing  ichthyol. 

In  the  bites  of  large  spiders  and  the  more  venomous  insects  bleeding 
should  l>e  encouraged  and  if  necessary  the  wound  incised  and  hot.  carbolized 
ciMTiprcsses  applied.  A  fwc  per  cent,  solution  of  permanganate  of  potash 
may  be  injected  into  the  surrounding  subcutaneous  tissues.  If  there  is  much 
prostration  the  general  system  should  be  supported. 

SNAKE  BITES. 

The  venomous  snakes  of  America  are  the  copper-heads,  rattlesnakes, 
moccisins,  and  vipers.  There  is  also  a  venomous  lizard.  In  all  reptiles  the 
lM)isonous  fUiiil  is  secreted  by  a  gland  placed  at  the  side  of  the  skull  just 
below  and  behind  the  eye.  TVoni  this  gland  a  duct  leads  to  a  hollow  tooth 
or  fang  in  the  ui)i)er  jaw.  ICxcept  in  vipers  the  fang  is  ensheathed  by  a 
fold  of  nuicous  membnino  when  the  reptile  is  not  in  the  act  of  biting.  When 
the  snake  strikes,  the  fang  is  uncm-ered  and  enters  the  tissues,  raid  by  the 
contraction  oi  the  nuisciilar  wall  of  the  poison  hag  its  contents  arc  injected 
into  the  tissues. 

/  iuom.  Acconliim  to  Mitchell  and  Reichert  the  p«n>r»n  of  venomous 
re:>tiles  contains  a  proioid  substance  known  as  globulin,  and  a  nepii'»ne.  It 
is  thoni^ht  bv  <onio  invrsiiiiaiors  tliat  the  |)eptt>ne  is,  more  pnM>er'.y  s;>eak- 
ini:.  i»n  albumin.  The  popt^MU'  an«l  irlolnilin.  when  injected.  caii<c  edema  oi 
tlK'  ti>snc<  an  I  i^ossihl\  >l.ii'.i;Iiinc.  The  caj>il!arie>  are  ero  led,  l.«cal  hem- 
on  lnj^ci  vvcnr.  and  iho  OMa-i:l,il»i!iiv  k^\  the  blootl  is  iles:r\ve'i.  The  par: 
swv'lN  i.i]Mdl\  anvl  :<  iiotu-.;  \\::!i  ]K^:ochi;e.  The  swelling  is  either  progressive. 
;Ii.^  paijs  JMoak-ii:  ^i'vx-'  ..::  1  -iv-irati:;^.  .t  i;:e  swe^Iii^c  r.-.y  gradiial!y 
N'.!.\sK.o  an.;   !i:'.aV.\    i!>.i-^;\.;!        ;';'.c  ^^  ::y.^:  •::-.>  are  re:>rc>cn:e  1   jv   ir:en>L' 
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CHAPTER  VII. 

SURGICAL    DISEASES    DUE    TO    SPECIFIC 

ORGANISMS. 

These  are  anthrax,  rabies,  glanders,  actinomycosis,  erysipelas,  tetanus, 
gonorrhea,  tuberculosis,  leprosy,  and  probably  syphilis. 

ASTHBAX.     (XAUOHANT  FIJSTTJLE.    WOOLSOETEB'S  DISEASE.    ULZ- 

BRAND.) 

Anthrax  is  an  infectious  disease  caused  by  the  bacillus  anthrasis.  The 
disease  is  common  among  sheep  and  cattle  in  all  parts  of  the  world,  but 
especially  so  in  Russia,  Siberia,  and  China.  All  parts  of  the  diseased  ani- 
mal contains  the  specific  micro-organisms.  Upon  the  death  of  an  infected 
animal  the  exposed  or  buried  carcass  infects  the  surrounding  soil  and.  ac- 
cording to  Pasteur,  the  specific  organisms  are  carried  by  earth  worms 
from  the  soil  to  blades  of  grass  and  shrubs  upon  its  surface.  In  this  man- 
ner entire  fields  or  pastures  become  contaminated  for  indefinite  periods, 
and  cattle  or  sheep  in  grazing  upon  these  pastures  become  infected  from 
the  g^rass  and  shrubs  eaten. 

Man  may  become  infected  from  the  bites  of  insects,  such  as  large 
flies  which  have  been  feeding  upon  the  carcass  of  an  infected  animal,  or  by 
handling  diseased  hides,  sorting  infected  wool,  picking  infected  rags,  or 
shoeing  infected  horses.  Tanners,  stablemen,  wool-sorters  and  rag-pickers 
are  those  most  frequently  diseased.  Infection  usually  occurs  through  some 
portion  of  the  exposed  skin,  in  anthrax  usually  about  the  face,  hands  or 
neck. 

The  germs  having  gained  an  entrance  to  the  system  through  some 
slight  wound,  multiply  and  produce  at  first  a  red  pimple.  This  is  surmount- 
ed bv  a  vesicle  and  surrounded  at  its  base  bv  a  red,  brawnv  inflamma- 
tion.  The  vesicle  ruptures  leaving  a  dark,  excavated  slough  or  eschar. 
Around  this  eschar  a  row  of  new  vesicles  form  while  the  inflammation 
spreads  at  the  base.  Suppuration  is  absent  about  the  eschar  and  at  times 
there  is  little  or  no  pain.  In  other  cases  the  wound  is  the  site  of  a  severe, 
tniming  pain.  For  two  or  three  days  after  the  appearance  of  the  red  pimple 
the  disease  remains  localized,  the  bacilli  being  confined  to  the  inflamed  area. 
In  some  cases  the  condition  does  not  go  further  than  the  local  infection, 
the  germs  being  sequestered  and  finally  destroycil.  In  the  great  majority 
of  cases,  however,  the  disease  is  rapidly  progressive  and  during  the  third 
day  the  proximal  lymphatic  glands  become  involved,  l-'ever  then  makes 
its  appearance  and  a  typhoid  condition  of  the  system  is  (lcve]o])ed.  Exhaus- 
tkxi,  coma  and  death  end  the  scene,  the  patient  scarcely  surviving  a  week 
from  the  appearance  of  the  first  red  pimple. 
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The  diagnosis  is  made  by  considering  the  progress  of  the  local  con- 
dition and  the  occupation  of  the  individual.  The  fact  that  there  is  primarily 
a  red  pimple,  which  itches  and  is  soon  converted  into  a  vesicle;  that  the 
vesicle  ruptures  leaving  an  eschar  which  is  surrounded  at  its  base  by  an 
inflamed  area;  that  other  pimples  and  vesicles  occur  circumferentially  and 
go  through  the  same  process;  and  that  there  is  an  absence  of  suppuration 
will  ordinarily  establish  the  diagnosis.  If  necessary,  an  examination  of  the 
fluid  of  the  vesicle  will  show  the  specific  bacillus  of  the  disease. 

The  prognosis,  under  proper  treatment,  while  the  disease  remains  local, 
is  good.  If  systemic  infection  has  occurred  there  is  practically  no  hope 
from  any  kind  of  treatment. 

Local  Treatment. — The  inflamed  area  should  be  freely  excised  at  the 
earliest  possible  moment,  or  while  the  infection  is  still  local,  and  the  woiuid 
cauterized  by  carbolic  acid.  A  solution  of  carbolic  acid,  i  to  20,  should  then 
be  injected  into  the  area  directly  surroundinjc;"  the  wound. 

In  Wisconsin  a  ^reat  many  cases  of  anthrax  have  been  treated  without 
excision  by  injecting  a  solution  of  carbolic  acid  into  the  area  surrounding  the 
inflammation,  and  with  most  excellent  results. 

HYDROPHOBIA  OR  BABIES. 

This  is  an  infectious  disease  transmitted  from  animals  to  man. 

Although  no  specific  micro-organism  has  been  found,  it  is  generally  con- 
ceded that  the  disease  is  of  germ  origin.  Rabies  is  generally  transmitted 
from  animal  to  animal,  or  from  animal  to  man,  through  the  saliva  of  the 
diseased  animal  gaining  access  to  a  w(nind  or  abrasion.  It  is  probably  true 
that  all  the  fluids  and  tissues  of  a  diseased  animal  are  capable  of  transmitting 
the  disease.  The  disease  occurs  in  dogs,  cats  and  wolves  and  is  transmitted 
by  them  to  man.  Not  all  jXTsons  bitter,  by  rabid  dogs  develop  hydrophobia. 
If  the  teeth  pass  through  the  clothing  before  reaching  the  skin,  the  saliva 
may  be  wiped  off  the  teeth  and  tiie  individual  thus  escape  infection.  It  has 
also  been  shown  that  the  disease  may  be  conveyed  by  a  dog  suffering  from 
rabies  simply  licking  an  abrasion  uix)n  the  skin  of  a  healthy  individual.  It  is 
estimated  by  Roux  that  about  fourteen  per  cent,  of  those  bitten  by  rabid 
animals  develop  the  disease. 

Rabies  in  the  Doc;. — Rabies  occurring  in  dcgs  is  always  transmitted 
from  one  dog  to  another  by  biting.  After  infection  there  is  a  period  of  incu- 
bation, usually  lasting  from  three  to  six  weeks.  During  this  time  the  wound 
heals  kindly  and  the  animal  seems  well. 

Two  chief  varieties  of  the  disease  have  been  described,  the  maniacal 
and  the  dumb. 

In  the  maniacal  the  dog  wanders  about  for  a  few  days,  frequenting  dark 
corners  and  eating  straw,  hay,  earth  and  stones.  This  period  lasts  two  or 
three  days,  and  is  followed  bv  a  stage  of  frenzy  in  which  the  dog  races 
about,  snapping  at  and  biting  every  animal  ?nd  person  that  comes  in  his 
way  Tliis  period  lasts  two  or  three  days,  and  is  followed  bv  paralysis  of  the 
lower  jaw  and  limbs.  The  paralytic  stage  continues  about  a  day.  The  entire 
course  of  the  active  disease  is  completed  in  from  five  to  six  days,  when  dearh 
usually  comes  in  convulsions.  During  the  entire  course  of  the  affection  th-i' 
dog's  mouth  is  filled  with  a  ropy,  tenacious  mucus,  which  he  vainly  tries  to 
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rid  himself  of.     The  dog's  ordinarj',  sharp,  ringing  bark  is  changed  intc 
hoarse  howl,  and  after  the  advent  of  paralysis  the  ability  even  Ic  howl  i8 
loM. 

In  dumb  rabies  the  state  of  frenzy  is  absent  and  the  course  A  Ibe  disease 
is  somewhat  shortened. 

HYDROPHOBIA  IH  MAN. 

In  man  the  period  of  incubation  niriv  be  but  a  few  days  or  one  or  m< 
years.  It  is  seldom  less  than  two  weeks  and  usuaiiy  about  six  weeks, 
bites  about  the  face  the  period  of  incubation  is  somewhat  shorter.  Duri 
this  period  the  wound  heals  kindly  and  the  patient  feels  well.  At  the  c 
of  the  incubative  period  comes  the  premonitory  stage,  lasting  one  or  P 
days,  during  which  time  the  scar  becomes  red  and  painful,  while  the  pat« 
suffers  from  headache,  restlessness,  insomnia,  mental  depression,  and  pi 
haps  slight  fever.  There  is  an  aimless  wandering  about,  with  mental  foi 
bodings  of  coming  disaster.  The  skin  and  especially  the  senses  are  hyp« 
sensitive.     .\t  the  end  of  this  stage  the  disease  becomes  fully  developed. 

Stage  of  Excitement. — Among  the  first  symptoms  of  this  stage  a 
convulsive  contractions  of  the  tongue,  neck  and  pharynx.  The  contractio 
are  spasmodic  in  character  and  tend  to  become  general.  They  are  excit 
by  the  slightest  disturbance,  such  as  a  draught  of  cold  air,  a  slight  noise, 
flash  of  light,  an  attempt  to  swallow,  or  the  noise  of  running  water.  T 
respiration  becomes  irregular  and  at  limes  a  peculiar  hiccough  is  produc 
by  contraction  of  the  diaphragm,  which  has  been  likened  to  the  barking  oi 
dog.  During  this  stage  there  is  agitation,  even  great  terror,  but  the  mi 
remains  clear.  The  convulsive  paroxysms  last  from  one-half  hour  to  O 
hour,  when  there  is  an  intermission  of  one  or  more  hours,  during  whi 
the  patient  is  more  comfortable,  may  possibly  rest  and  even  take  food,  a; 
then  the  convulsions  return.  The  stage  of  excitement  lasts  from  one 
three  days,  and  during  this  time  death  may  occur  from  exhaustion  or  fr< 
asphyxia.  If  the  patient  survives  this  period  the  stage  of  paralysis  sup« 
venes,  during  which  the  convulsions  become  less  pronounced  and  the  patii 
more  tranquil ;  he  may  be  able  perhaps  to  swallow  fluids,  but  the  paralysis 
a  rapidly  ascending  one  and  the  sufferer  dies  of  cardiac  failure  or  frt 
pathological  changes  in  the  medulla. 

There  are  pathological  evidences  of  acute  inflammation  in  t 
medulla,  including  the  centers  of  the  ninth,  tenth  and  eleventh  nerves,  T 
vessels  are  thrombosed,  the  connective  tissue  filled  with  leukocytes  and  t 
nerve  fibers  and  ganglion  cells  are  often  in  a  state  of  degeneration.  T 
brain  and  spinal  cord  are  hyperemic,  while  the  pharynx,  fauces  and  neig 
boring  lymph  glands  are  congested. 

Treatment.     Prophylactic. — The  end  desired  is  to  rid  the  wound 
its  poison  before  it  can  enter  the  system.     For  this  purpose  bleeding  shot 
be  encouraged,  and  this  may  be  done  by  "milking"  the  adjacent  tissues, 
the  wound  is  a  punctured  one  it  is  best  to  npen  it  by  incision  and  th 
thoroughlv  cauterize  the  wound,  preferablv  with  pure  carbolic  acid. 

For  the  method  of  preventing  hy'iro]ihotti:i  rifter  llie  wnund  ha,"  h-'' 
Te  are  hnlebted  to  M.  Pasteur.     He  established  the  fact  that  the  inje 
in  attenuated  virus  in  increasing  doses,  and  in  increasing  strer"^^  ' 
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Pathology. — ^The  micro-organisms  become  implanted  within  the 
mucous  membrane  and  set  up  a  chronic  inflammation,  with  the  formation 
of  nodes  made  up  of  granulation  tissue.  These  nodes  readily  break  down 
into  ill-conditioned  ulcers.  The  ulcers  are  slowly  progressive,  extending 
into  and  destroying  the  adjacent  tissues  and  bones.  After  some  months  ir- 
regular nodes  (farcy  buds)  appear  within  or  beneath  the  skin  or  within  the 
muscles,  and  these  may  break  down  into  progressive  ulcers. 

Symptoms  and  Course. — The  first  symptoms  of  the  disease  in  a  horse 
arc  those  which  might  attend  a  severe  cold  in  the  head;  there  is  a  thick, 
tenacious,  whitish,  mucus  discharged  from  the  infected  nostril.  This  clings 
to  the  tissues  about  the  nostril  and  is  only  gotten  rid  of  by  the  vigorous 
snorting  of  the  animal.  This  secretion  is  increased  when  the  horse  is  driven, 
but  when  he  is  quiet  in  his  stall  the  amount  of  secretion  is  often  very  little. 
The  discharge  contains  the  organisms  of  the  disease.  The  horse  tires  easily 
and  sweats  profusely  when  driven.  His  coat  looks  dull  and  is  lacking  in 
luster.    He  becomes  weak,  loses  flesh  and  finally  dies  of  exhaustion. 

GLANDERS  IN  MAN. 

Man  is  not  ordinarily  susceptible  and  is  rarely  infected  by  the  organism 
of  glanders.  Stablemen  often  care  for  and  drive  glandered  horses  for 
months  without  any  special  precaution,  and  yet  without  taking  the  disease. 
In  man  infection  is  usually  through  some  scratch  or  abrasion  about  the 
border  of  the  nostril  or  in  the  nose.  There  is  then  a  period  of  incubation 
lasting  for  one  or  two  weeks.  The  process  is  much  more  acute  in  man 
than  in  horses. 

Pathology. — The  bacilli  set  up  an  acute  inflammation  with  nodular 
swellings,  which  soon  break  down  into  phagedenic  ulcers.  The  nodules 
are  made  up  of  granulation  tissue.  The  process  spreads  rapidly  to  the  adja- 
cent structures  by  contiguity  of  tissue,  through  the  lymphatics,  and  through 
the  veins  by  emboli.  The  nodular  swellings  and  ulcers  are  usually  situated 
within  or  about  the  borders  of  the  nose,  although  they  may  occur  in  the 
bronchial  tubes,  gastro-intestinal  canal  and  internal  organs.  Aside  from 
the  nose,  the  eyes,  mouth  and  fauces  may  be  attacked. 

The  progress  of  the  disease  is  usually  acute,  although  occasionally  it 
is  chronic. 

In  acute  cases  there  is  high  fever,  severe  pain,  and  rapidly  progressive 
prostration.  The  symptoms  of  the  disease  arc  those  of  a  rapidly  spreading 
infection.  In  the  chronic  cases  all  of  the  symptoms  are  less  pronounced, 
while  the  ulcers  are  fewer  and  less  progressive.  In  some  cases  the  symptoms 
may  gradually  abate,  the  ulcers  heal,  and  the  patient  recover.  Acute  cases 
usually  terminate  fatally  in  one  or  two  weeks. 

Acute  glanders  in  man  must  be  differentiated  from  acute  suppurative 
processes,  and  chronic  glanders  from  syphilitic  ulcers.  The  fact  that  the 
patient  has  had  to  do  with  glandered  horses  should  lead  one  to  make  a  careful 
microscopical  examination  of  the  nasal  discharge. 

Treatment. — In  the  treatment  the  nodules  should  be  opened,  curetted, 
and  cauterized,  and  the  ulcers  curetted  and  asepticized.  The  system  should 
be  supported  by  proper  nourishment  and  the  patient  treated  symptomatically. 
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ACTDrOXTCOSIS  B0VI8-BAT  FUHGUrS- 
ACTnrOMTCOSIS  HOHIHIS-STBEPTOTHBIZ  ACTINOMTCES. 

(Fig.  93.) 

The  specific  ray  fungus  of  actinomycosis  was  first  recognized  by  Lie- 
bert,  in  1887;  and  as  occurring  in  cattle  by  Bollinger  in  1877,  and  as  affect- 
ing man,  by  Israel,  in  1882. 

The  fungus,  as  it  appears  in  the  tissues,  is  in  the  form  of  small,  yellow- 
ish, reddish  or  green  unctious  granules.  These  granules  when  pressed 
between  a  cover  glass  and  slide,  and  viewed  through  a  microscope,  appear 
as  a  more  or  less  tangled  mass  of  radiating  threads,  often  having  clubbed 
extremities. 

The  organism,  according  to  Pasteur,  passes  its  saprophytic  existence 
on  blades  of  grass  and  the  beards  of  cereals.  Infection  occurs  both  in 
animals  and  man  through  abrasions  and  wounds  in  the  mucous  membrane 
of  the  mouth,  from  the  chewing  of  grasses  and  cereals.  It  is  thought  that 
these  bearded  cereals  wound  the  mucous  membrane  of  the  mouth  and  thus 
lead  to  the  infection.  Infection  may  also  occur  through  a  wound  of  the 
skin,  in  the  gastro-intestinal  canal,  or  in  the  respiratory  tract  from  inhala- 
tions. The  disease  is  (juite  common  in  cattle  and  is  known  as  ''lumpy  jaw*' 
or  **big  jaw."  The  disease  has  also  been  known  to  occur  in  horses,  swine, 
and  dogs. 

Actinomycosis  Hominis. — Actinomycosis  seems  to  be:  endemic  in  cer- 
tain places.  It  is  seen  more  especially  among  farmers  and  millers.  While 
the  disease  occurs  most  fre(|uently  about  or  beneath  the  lower  jaw,  it  has 
been  recognized  in  the  throat,  tongue,  esophagus,  intestinal  canal,  respira- 
tory tract,  and  in  the  central  nervous  system. 

Pathology. — The  fungus  (hi  gaining  entrance  into  the  tissues  produces 
a  chronic  inflammation  with  the  production  of  granulation  tissue.  Primarily, 
there  is  an  exudate  oi  lymphocytes  and  leukocytes,  following  this  a  pro- 
liferation of  the  connective  tissue  cells  and  the  formation  of  granulation 
tissue.  In  this  granulation  tissue  the  yellow  or  sulphur-colored  bodies  are 
to  be  seen.  The  process  is  slowly  progressive,  the  granulation  tissue  in- 
creases, invades  the  adjacent  structures  and  produces  a  hard,  nodular  con- 
dition of  the  skin  and  subcutaneous  tissues.  There  is  seldom  a  large  tumor 
produced,  but  rather  an  induration  of  the  affected  structures.  It  spreads 
laterally  invading  new  portions  of  the  skin  and  subcutaneous  and  sub- 
nuicous  structures,  and  often  all  of  the  tissues,  excepting  the  bone,  from 
the  mucous  membrane  (»f  the  mouth  to  the  skin,  are  infiltrated.  The  fungus 
is  not  pyogenic  hut  {)y(»genic  infection  often  occurs.  The  pus.  when  pres- 
ent, contains  the  yellow-colored  i^ranules  which  are  pathognomonic  of  the 
disease.  The  disease  thtnigh  sluwly  progressive  does  not,  for  a  long  time 
at  least,  when  external,  affect  the  patient's  health  or  well-being. 

The  liiui^nosis  is  to  be  made  by  considering  the  occupation  of  the  indf- 
vidual;  the  situation  ni  the  chronic  infection  (usually  beneath  the  jaw  or 
within  the  mouth)  :  alsc^  by  nt^ting  the  thickene«l.  leathery,  nodular  condi- 
tion of  the  skin  and  subcutaneous  tissues :  the  slow,  progressive  character 
of  the  inflammation:  the  fact  that  foci  of  suppuration  occur  in  the  pus  of 
which  the  sulphur-vellow  granules  are  to  be  seen  :  the  further  fact  that 
the  health  and  well-being  of  the  individual,  at  least  for  many  months,  is 
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not  interfered  with,  and  finally  by  the  recognition  in  the  pus,  and  even  in 
the  granulation  tissue,  of  the  specific  fungus  of  the  disease.  It  was  for  a 
long  time  thought  that  the  granulation  tissue  was  sarcomatous,  in  conse- 
quence of  its  progressive  character  and  in  consequence  of  the  round  cells 
of  which  the  tissue  was  composed. 

Prognosis. — About  seventy  per  cent,  of  the  cases  of  abdominal 
actinomycosis,  and  ninety  per  cent,  of  lung  actinomycosis,  prove  fatal  in 
spite  of  treatment.  In  circumscribed  lesions  about  the  neck,  mouth,  and 
tongue  the  prognosis  is  usually  good. 

Treatment. — Internally  iodide  of  potash  has  been  extensively  used 
with  gratifying  results.  It  should  be  given  for  a  short  time  and  then  inter- 
rupted, and  then  given  again.  The  use  of  the  X-ray  may  be  combined  with 
the  iodide.  Bevan  has  recommended  the  use  of  the  copper  sulphate  inter- 
nally in  doses  of  one-fourth  to  one  grain,  three  times  a  day,  and  irrigations 
with  the  same  substance  in  solution  when  the  case  is  rebellious  to  the  iodide 
treatment. 

In  accessible  areas  of  actinomycosis,  which  do  not  yield  to  internal 
and  X-ray  treatment,  surgical  measures  should  be  resorted  to.  The  surgical 
treatment  consists  in  the  excision  of  the  infected  tissues  as  far  as  the 
anatomical  relations  of  the  part  will  permit,  and  then  in  thoroughly  curet- 
ting all  of  the  remaining  foci  of  granulation  tissue.  These  pegs  or  walls  of 
granulation  tissue  often  extend  between  the  anatomical  structures,  and  can 
be  readily  followed  up  and  removed  by  the  curette.  The  Nyound  is  then 
treated  antiseptically,  and  if  the  process  recurs  the  curettage  is  repeated. 

MADXTKA  FOOT. 

This  disease  is  due  to  the  streptothrix  madurae,  which  ai)])arently  be- 
longs to  the  same  family  as  the  ray  fungus.  The  organism  occurs  as  yel- 
low or  black  granules  and  was  first  recognized  by  Ballingall,  in  1885,  in  a 
discharge  from  a  diseased  foot.  His  observations  were  later  confirmed 
by  Carter,  Paltauf,  and  \'incent.  The  disease  is  usually  confined  to  tropical 
and  sub-tropical  countries,  although  a  few  cases  have  been  observed  in 
this  country,  especially  in  Texas.  Nothing  is  known  of  the  saprophytic 
existence  of  the  fungus,  although  the  infection  seems  to  occur  tlirongh  a 
wound  or  abrasion.  In  one  form  of  the  disease  the  granules  arc  of  a  ])ale. 
yellowish  color  and  in  the  other  black.  These  colored  granules  are  readily 
recognized  in  the  tissues.  In  the  yellow  there  is  a  mass  of  interwoven 
filaments.  These  are  non-septate  and  the  peripheral  ones  have  bulbous  ends. 
The  organisms  of  the  melanoid  are  coarser,  septate  and  have  the  rosette 
form. 

The  disease  occurs  in  the  plantar  or  dorsal  surface  of  the  foot  and  in 
the  hand  and  produces  a  slowly  progressive,  nodular  swellinj:^.  The  process 
invades  and  destroys  the  soft  structures  and  even  the  bones. 

The  diseased  structures  are  made  up  of  granulation  tissue,  composed  of 
lymphoid,  epitheloid,  and  giant  cells.  The  nodules  break  down  and  suj)- 
purate. 

The  disease  being  slowly  progressive,  the  foot  or  hand  becomes  swollen 
while  the  leg  or  arm  is  weak  and  atrophied.  11ie  patient  finally  dies  from 
exhaustion. 
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Diagnosis. — This  is  made  by  taking  into  consideration  the  climate, 
the  situation  of  the  disease,  the  slow,  progressive  character  of  the  inflam- 
mation and  by  the  recognition  of  the  fungus  masses  or  mycetoma. 

Treatment. — On  theoretical  grounds  the  treatment  should  correspond 
to  that  of  actinomycosis:  iodide  of  potash  internally,  combined  with  the 
X-ray  externally.  Surgically,  the  treatment  consists  of  excision  of  the  dis- 
eased area  or  incision  followed  by  vigorous  curettage  and  cauterization,  or 
amputation. 

EBTSIFELAS. 

Erysipelas  is  an  acute  infectious  disease  due  to  the  streptococcus  ery- 
sipeletous.  There  has  been  a  good  deal  of  discussion  among  bacteriologists 
as  to  whether  the  streptococcus  of  erysipelas  and  the  streptococcus  pyogenes 
are  one  and  the  same  organism.  Microscopically,  and  on  culture  media,  they 
are  not  to  be  differentiated,  although  it  is  claimed  that  the  organism  of 
erysipelas  is  slightly  larger.  There  is  seemingly,  however,  a  marked  dif- 
ference in  their  effect  upon  the  tissues,  in  that  the  streptococcus  erysipela- 
tous almost  never  produces  pus  formation,  while  the  streptococcus  pyogenes, 
under  favorable  conditions,  always  does. 

Etiology. — The  important  factors  in  the  production  of  erysipelas  are: 
first,  the  specific  micro-organisms,  and  second,  a  wound  through  which  they 
gain  an  entrance  to  the  superficial  lymphatics  of  the  skin  or  mucous  mem- 
brane. Finding  a  lodgment,  they  multiply  rapidly.  The  symptoms  of  the 
disease  are  produced  by  the  absorption  of  the  toxins,  which  are  formed 
during  the  growth,  multiplication,  and  death  of  the  bacteria.  An  attack  of 
erysipelas,  after  a  brief  period  of  immunity,  renders  the  patient  more  sus- 
ceptible to  subsequent  attacks. 

Persons  who  are  weak  and  debilitated  from  alcoholism,  diabetes, 
albuminuria,  gout,  rheumatism,  bad  hygienic  surroundings,  care,  anxiety 
or  worry  are  especially  susceptible  to  the  disease. 

Symptoms  and  Clinical  Course. — Erysipelas  is  usually  ushered  in 
with  a  chill,  which  is  followed  by  a  high  fever.  Following  the  occurrence 
of  the  fever  there  appears  at  the  site  of  the  infection,  and  this  may  be 
through  an  unobserved  scratch  or  abrasion  or  a  small  ulcer  just  within  the 
nostril,  a  rapidly-spreading,  bright  or  dark-red  blotch  upon  the  skin.  This 
inflamed  area  is  elevated,  thickened,  and  brawnv  and  has  a  verv  distinct 
but  irregular  border.  It  is  also  the  site  of  a  burning,  itching  pain  which 
is  especially  severe  when  the  ])rocess  affects  the  face  or  scalp. 

In  the  most  typical  cases  the  inflammation  continues  to  spread  for 
from  thirtv-six  to  fortv-eitrht  hours,  durinir  which  time  the  fever  remains 
high,  often  reaching  102  to  104  degrees  F.  The  fever  then  remits  for  from 
twelve  to  twenty- four  hours,  while  the  redness  and  induration  fade  in  part 
from  the  Inflnmed  area,  and  vesicles  or  bulLx  appear  upon  its  surface.  A 
second  exacerbation  then  occurs  with  a  return  of  fever  and  a  rapid  exten- 
sion of  the  area  of  inflammation.  These  exacerbations  and  remissions 
continue  to  recur  for  one.  tw(\  or  more  weeks,  when  in  favorable  cases  the 
disease  gradually  declines,  the  fever  becoming  less  marked,  and  the  spread 
of  the  inflammation  less  pronounced. 

In  any  but  the  most  severe  cases  the  disease  will  reach  its  height  within 
a  week  or  ten  days,  when  there  will  be  a  progressive  improvement 
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In  nuld  cases  but  a  small  area  may  be  involved  in  the  inflammation, 
while  in  severe  cases  the  process  may  spread  over  the  major  portion  of  the 
surface  of  the  body. 

There  is  usually  marked  nervous  disturbance  during  the  course  of  the 
(Usease,  with  insomnia  and  even  delirium  during  the  height  of  the  fever. 
A  marked  characteristic  of  the  disease  is  that,  with  each  exacerbation  and 
spread  of  the  inflammation,  the  part  previously  affected  gradually  returns 
to  the  normal,  so  that  at  no  time  is  there  ever  any  great  extent  of  surface 
actually  inflamed.  There  is  a  vigorous  desquamation  of  the  superficial 
epithelium  as  the  part  returns  to  the  normal. 

During  the  course  of  the  disease,  especially  if  this  is  prolonged,  and 
in  consequence  of  the  high  fever,  toxemia,  pain,  loss  of  sleep,  and  inability 
to  take  food,  the  patient  becomes  greatly  weakened  and  much  reduced  in 
flesh.  During  early  convalescence  the  temperature  is  often  subnormal  in 
consequence  of  the  weakness.  The  pulse  is  weak  and  rapid  and  the  patient 
anxious  and  careworn. 

Varieties — Facial  Erysipelas. — In  this  form  infection  usually  occurs 
at  the  border  of,  or  just  within,  the  nostril  and  through  some  small  hidden 
ulcer  or  slight  abrasion.  From  this  point  the  bright-red,  inflammatory  area 
extends  rapidly  to  the  cheek,  eyelids,  and  across  the  bridge  of  the  nose  to 
the  opposite  side  o£  the  face.  The  tissues  about  the  eyes  become  enormously 
swollen,  obliterating  the  normal  facial  expression  and  often  closing  the  eyes. 
The  inflammation  extends  into  the  scalp  and  often  down  the  back  and  arms. 
Vesicles  and  buUse  readily  form.  With  the  decline  of  the  inflammation 
desquamation  is  marked,  delirium  is  often  present  in  facial  erysipelas,  and  it 
may  be  so  extreme  that  the  patient  will  require  forcible  restraint.  The 
delirium  is  due  to  the  high  fever  and  the  irritation  of  the  toxins  upon  the 
sensitive  nervous  centers.  With  the  subsidence  of  the  fever  and  the  arrest 
of  the  inflammation,  the  delirium  disappears. 

Erysipelas  Neonatorum. — This  variety  of  erysipelas  makes  its  ap- 
pearance at  the  site  of  the  umbilicus  in  new-horn  infants.  The  inflamma- 
tion spreads  over  the  abdomen  and  thighs,  the  fever  is  high,  the  prostration 
great  and  the  condition  of  the  infant  grave.  1'he  umbilical  veins  may  be- 
come infected  and  the  process  spread  to  the  liver. 

Erysipelas  of  the  Mucous  Membranes. — This  form  occurs  occasion- 
ally in  the  throat,  attacking  the  tonsils,  fauces,  and  soft  palate.    The  process 
may  extend  to  the  pharynx  and  epiglottis.     The  parts  intlanied  are  greatly 
swollen  and  of  a  duskv  red  color.    The  voice  is  often  Iiuskv.    The  mucous 
membrane  of  the  vagina  and  rectum  may  also  be  attacked.    In  all  of  these 
cases  the  process  may  be  an  extension  from  an  adjacent  or  remote  infection, 
or  it  may  occur  as  a  primary  mfection.     The  so-called  phlegmonous  ery- 
sipelas and  phlegmonous  cellulitis  are  often  classed  as  forms  of  erysipelas. 
In  the  former  thei'e  is  a  rapidly  spreading  sup])urative  inflanimation  of  the 
sidn  and  subcutaneous  tissue,  while  in  the  latter  tlie  process  is  confined  to 
Ihe  subcutaneous  connective  tissue.    In  both  of  these  cases  the  inflammation 
Spreads  rapidly,  while  large  quantities  of  pus  are  formed  with  necrosis  of 
Monccdve  tissue  and  often  of  the  skin.    It  would  seem  that  these  infections 
•norc  properly  be  classed  with  the  suppurative  inflammations  than 
vsipelatous  processes,  as  in  the  latter  pus  is  very  rarely  formed. 
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Curative  Influence  of  Erysipelas. — Occasionally  sarcomatous 
growths  have  disappeared  after  an  attack  of  erysipelas.  A  knowledge  of 
this  fact  led  Fehleisen  to  recommend  the  injection  of  cultures  of  the  strepto- 
coccus erysipelatosus  into  sarcomatous  ttunors.  The  subject  was  further 
studied  by  Coley,  who  recommended  the  injection  of  the  toxins  of  the  strep- 
tococcus of  erysipelas  with  the  toxins  of  the  bacillus  prodigiosus.  Some  suc- 
cess has  attended  these  injections.  Indolent,  epitheliomatous  and  lupus  ulcers 
have  also  been  known  to  heal  rapidly  after  an  attack  of  erysipelas. 

Diagnosis. — There  is  usually  no  difficulty  in  making  a  diagnosis  of 
erysipelas.  Its  origin  at  the  site  of  some  wound  or  abrasion;  its  sudden 
onset  and  high  rate  of  fever;  the  rapidly  spreading,  inflamed  area  with  its 
red,  elevated,  brawny  surface  and  zig-zag  border ;  the  exacerbations  and  re- 
missions; the  vesicles,  bullae  and  desquamation,  make  a  picture  which  is 
distinctive  of  the  disease. 

Prognosis. — The  prognosis  of  erysipelas  is  usually  favorable.  It  is 
stated  by  Osier  that  about  seven  per  cent,  of  the  cases  terminate  fatally. 

Treatment. — Ten  c.  c.  of  anti-streptococcic  serum  mjected  subcutane- 
ously  will  at  times  arrest  the  spread  of  the  inflammation  almost  at  once.  In 
other  cases  it  has  no  effect  upon  the  inflamed  area  or  the  course  of  the  dis- 
ease. Under  present  conditions  its  use  is  to  be  recommended  during  the 
first  days  following  the  infection.  Locally,  the  treatment  is  antiseptic.  A  ten 
per  cent,  to  twenty-five  per  cent,  ichthyol  ointment  rubbed  into  the  inflamed 
area,  night  and  morning,  is  often  beneficial,  or  antiseptic  compresses  of 
carbolic  acid  or  corrosive  sublimate  solution  may  be  applied.  Tinc- 
ture of  iodine  has  been  extonsively  used  as  a  local  application.  Strips  of 
adhesive  plaster  drawn  firmly  over  the  healthy  skin  just  beyond  the  inflamed 
area  have  been  used.  The  purpose  of  these  strips  is  to  obliterate  by  pressure 
the  lymphatic  channels  and  thus  arrest  the  spread  of  the  disease.  The  con- 
stitutional treatment  should  he  supportive.  The  tincture  of  the  chloride  of 
iron  and  quinine  are  c^ftcn  ^iven.  Morphine  may  be  necessary  for  the  con- 
trol of  pain,  while  chloral  and  the  bromides  are  useful  to  procure  sleep  and 
for  the  control  of  restlessness  and  delirium.  Liquid  food  should  be  given  at 
frequent  intervals. 

TETANUS. 

(Fig.  87.) 

Tetanus  is  an  infective  disease  due  to  the  bacillus  tetani.  The  bacillus 
iii  anaerobic  and  is  found  cs|)ecially  in  garden  soil  and  in  the  dust  of  the 
street.  It  has  also  been  demonstrated  upon  the  hands  of  laborers  and  ;s 
usually  preseiU  in  the  feces  from  horses,  and  occasionally  in  those  from  man. 

The  bacillus  is  one  of  the  surgical,  spore-bearing  kind,  and  appears  in 
the  form  of  sleiuler  llireads,  one  end  of  which  is  expanded  in  the  form  of  a 
drumstick  and  contains  the  spore. 

rRKDisposixc.  C.xrsF.s  OK  Thtaxts. — It  is  stated  bv  Anders  and  Morgan 
that  vig(^rous  health  and  a  norvi^us  temperament  are  factors  in  the  produc- 
tion of  tetanus.  l>a(l  In ojcnio  conditions,  such  as  overcrowding  in  hospitals 
and  barracks,  in  time  oi  peace  or  war,  are  favorinir  *^«'*^«*nitancc8.  Heat  ir 
the  most  pronounced  predis]>osing  factor.  The  « 
tropical  countries  and  is  niosi  prevalent  in  thu 
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of  summer.  The  heat  seemingly  increases  the  virulence  and  activity  of  the 
germs.   Especially  is  this  true  if  the  hot  days  are  followed  by  cold  nights. 

Causes. — ^The  bacillus  of  tetanus  usually  gains  an  entrance  to  the  system 
through  some  scratch  or  abrasion  upon  the  skin,  although  it  is  possible  that 
they  may  be  taken  in  with  the  food  or  inspired  with  the  air.  The  wounds 
most  suitable  for  their  growth  are  punctured,  contused,  lacerated,  and  gun- 
shot In  the  hidden  recesses  of  these  wounds  the  conditions  are  most  favor- 
aUe  for  the  growth  of  the  germs.  Wounds  by  foreign  substances  which 
come  from  the  soil,  such  as  nails  or  slivers  of  wood,  and  any  traumatism 
which  carries  into  the  tissues  portions  of  garden  soil,  and  wounds  caused  by 
blank  cartridges,  the  wads  of  which  contain  horse  feces,  are  extremely  liable 
to  be  followed  by  tetanus. 

The  bacilli,  when  they  have  gained  an-entrance  to  the  subcutaneous  tis- 
sue and  find  conditions  favorable  for  their  growth,  multiply  and  secrete 
toxins.  The  toxins  are  the  active  factors  in  the  production  of  the  disease, 
and  are  found  in  the  motor  nerves,  spinal  cord,  and  central  ganglia.  It  has 
been  demonstrated  by  Marie  and  Morax  that  the  toxins  reach  the  central 
ganglia  through  the  motor  nerves.  From  an  infected  wound  these  toxins  are 
diffused  through  the  adjacent  tissues  and  some  of  them  reach  the  muscle  end 
^^)paratus  of  the  motor  nerves.  The  major  portions  are  taken  up  by  the 
lymphatics,  reach  the  general  circulation,  and  are  sent  back  to  the  capillaries, 
where  they  come  in  contact  with  the  muscle  end  apparatus  of  the  motor 
nerves.  They  then  ascend  these  nerves  to  the  spinal  cord  and  central  ganglia, 
where  by  their  irritation  upon  these  structures  tetanus  is  produced.  The 
bacilli  are  principally  found  in  the  area  immediately  surrounding  the  wound. 
They  have  also  been  demonstrated  in  the  blood,  distant  organs,  and  in  the 
urine. 

Pexiod  of  Incubation. — This  is  verv  variable  and  may  be  but  the 
fractional  part  of  a  day  or  extend  over  months.  In  the  great  majority  of 
cases  the  symptoms  make  their  appearance  within  two  weeks.  In  858  cases 
tabulated  by  Anders  and  Morgan  the  period  of  incubation  in  194  cases,  or 
22.3  per  cent.,  was  five  days  or  less,  with  a  mortality  of  58.8  per  cent.  In 
394  cases,  the  disease  developed  in  from  five  to  ten  days,  with  a  mortality 
of  63  per  cent.;  148  cases  gave  an  incubation  of  from  ten  to  fifteen  days, 
with  a  mortality  of  42  per  cent. ;  98  cases  developed  in  from  fifteen  to  twenty- 
five  days,  with  a  mortality  of  40  per  cent. 

Duration  of  the  Disease  and  Mortality. — Out  of  870  cases,  330  ran 
thdr  course  in  less  than  five  days,  with  a  mortality  of  81.4  per  cent.;  231 
lasted  from  five  to  ten  days,  with  a  mortality  of  65  per  cent. ;  91  cases 
for  from  ten  to  fifteen  days,  with  a  mortality  of  27  per  cent. ;  211 
continued  over  fifteen  days  and  had  a  mortality  (^f  only  8.5  per  cent. 

Symptoms  and  Course. — ^Usually  the  first  symptom  in  the  occurrence 
of  tetanus  is  a  stiffening  or  contraction  of  the  massctor  muscles,  making  it 
4W*«r"^*'  or  impossible  to  open  the  jaws  (trismus).    In  some  cases  the  mus- 
"ily  implicated  are  those  in  the  immediate  vicinity  of  the  wound. 
thb  point  the  spasms  spread  out  over  the  entire  muscular  system. 
in  the  muscles  of  the  jaw,  the  process  soon  extends  to  those 
id  back»  producing  a  stiflF  neck  and  back,  and  from  here  the 
tremities  become  implicated. 
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The  muscular  contractions  are  tonic  and  usually  occur  in  the  form  of 
convulsions,  which  may  affect  a  limb  or  the  major  portion  of  the  body.  The 
contractions  are  very  painful  and  are  so  violent  as  to  often  cause  rupture  of 
a  muscle,  or,  in  cases  of  violent  contractions  of  the  masseter  muscles,  the 
crushing  of  the  teeth.  More  than  one  hundred  convulsions  have  occurred 
within  a  few  hours. 

When  the  muscles  of  the  back  are  implicated,  the  condition  known  as 
opisthotonos  may  be  produced,  that  is,  the  body  is  arched  strongly  back- 
wards. The  body  may  be  bent  forwards,  when  the  condition  is  known  as 
emprosthotonos,  or  it  may  be  bent  laterally,  pleurosthotonos. 

Throughout  the  course  of  the  disease  the  mind  usually  remains  clear 
and  the  temperature  is  not  high.  The  convulsive  attacks  in  cases  less  severe 
are  lighter,  further  apart,  and,  finally,  they  may  cease  altogether.  In  cases 
which  go  to  a  fatal  termination  death  may  be  caused  by  exhaustion,  as  the 
result  of  the  terrible  contractions,  severe  pain,  loss  of  sleep  and  inability  to 
take  food,  or  as  the  result  of  the  interference  with  the  centers  of  respiration 
and  circulation.  After  death  the  temperature  has  often  risen  to  no  or  112 
degrees. 

Varieties  of  Tetanus — Chronic  Tetanus. — In  this  form  the  incuba- 
tive period  is  usually  two  weeks  or  more.  The  convulsions  are  not  severe, 
Vvhile  the  intervals  arc  lon^.    There  is  an  absence  of  fever. 

Tetanus  Neonatorum. — This  lonn  occurs  after  birth  as  the  result  of 
infection  at  the  umbilicus.    The  mortality  is  usually  very  great. 

Tetanus  livnRopnojncuM. — This  variety  has  been  so  named  in  conse- 
quence of  its  similarity  in  some  slight  extent  to  hydrophobia.  In  this  form 
there  are  usually  spasms  of  the  muscles  of  deglutition  and  delirium. 

Cephalic  Tki a xrs. — In  this  variety,  infection  has  occurred  within  the 
area  of  distribution  of  the  cranial  nerves.  There  is  usuallv  facial  oaralvsis. 
The  incubation  period  is  short  and  the  convulsions  often  violent. 

Diagnosis. — The  seasc^n  of  the  year,  the  kind  of  wound,  how  produced 
and  the  possible  nature  of  the  infection  shouUI  aid  one  materially  in  making 
a  diagnosis.  In  doubtful  cases  a  bacteriological  examination  of  the  secre- 
tions of  the  wouiifl  should  be  made.  The  condition  is  readily  differentiated 
fnmi  stiffness  of  the  jaws  due  to  dental  irritation  and  from  inflammator}' 
infections  about  the  face.  It  is  to  be  dilTerentiated  from  hysteria  and  rheu- 
matism, yet  hysteria  and  rheumatism  are  not  likely  to  lead  one  into  error. 
In  hydrophobia  the  nature  of  the  wrnuid.  how  received,  and  the  fact  that 
the  muscles  of  dei^lutition  a'-c  alTectrd  and  not  those  of  the  jaws,  and  that 
the  contractions  are  clonic  instead  <»1  iK-ini:;-  tonic  as  in  tetanus,  will  aid  one 
in  making  a  diagnosis. 

Strychnin  poisoniTii^  I)rrsrnls  sonie  similarity  to  tetanus  infection  in  that 
the  contractions  are  tonic  and  violmt.  In  j^ronounced  poisoning,  however, 
there  is  more  relaxation  between  the  attacks,  and  tlie  hands  arc  usually  af- 
fected, which  is  not  the  case  in  tetanus.  The  fact  that  the  patient  in  one 
case  has  taken  strychnin  and  in  the  other  had  received  a  wound  should  be  of 
diagnostic  value. 

Prognosi.^. — In  870  cases  recorded  by  Anders  and  Morgan  there  were 
.;h4  deaths,  or  a  mortality  of  53.3  per  cent. 
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Treatment. — Prophylaxis.  All  punctured,  contused,  lacerated  and 
gun-shot  wounds,  and  especially  those  received  during  the  heat  of  summei 
and  under  f avonng  conditions,  should  be  thoroughly  asepticized  and  swabbed 
out  with  strong  tincture  of  iodine,  or  i  to  10  carbolic  acid  solution,  followed 
by  alcohol,  or  by  a  strong  solution  of  mercury  and  then  lightly  packed  witli 
iodoform  gauze.  This  cleansing  should  be  repeated  daily.  If  there  is  reason 
to  suspect  infection  by  the  germs  of  tetanus,  or  if  the  bacteriological  exam- 
ination shows  their  presence  for  at  least  three  days,  10  c.  c.  of  antitoxic  serum 
should  be  injected  into  the  tissues  immediately  surrounding  the  wound.  Al 
the  same  sitting  10  c.  c.  of  the  serum  should  be  injected  into  the  median 
basilic  vein.    These  injections  should  be  repeated  daily. 

Experience  seems  to  have  demonstrated  that  the  subcutaneous  and  intra- 
venous injections  of  serum  following  the  injury  and  before  the  occurrence 
of  symptoms  will,  in  nearly  every  case,  prove  preventive.  If  the  disease 
has  already  made  its  appearance  in  the  form  of  muscular  contractions,  the 
condition  is  a  much  more  serious  one.  It  has  been  demonstrated  that  the 
toxins  are  to  be  found  in  the  motor  nerves,  spinal  cord  and  central  ganglia, 
where  they  are  practically  immune  to  subcutaneous  or  intra-venous  injec- 
tions of  antitoxic  serum.  The  serum,  when  injected  subcutancously,  is 
quickly  excreted  or  destroyed  and  the  same  is  true  to  a  less  extent  wher 
injected  intravenously.  The  best  effects  are  produced  when  the  serum  h 
injected  directly  into  the  motor  nerves  which  contain  the  toxins.  In  cases 
in  which  infection  has  occurred  through  a  wound  upon  an  extremity,  as  the 
hand  or  foot,  it  has  been  recommended  and  successfully  practiced  by  Rogers 
and  others,  to  expose  by  dissection  the  brachial  plexus  in  the  axilla  (in  the 
former  case)  and  inject  into  each  of  the  motor  nerves,  the  musculo-cutaneous 
median,  musculo-spiral,  ulnar,  and  circumflex,  from  ten  to  thirty  minims  oi 
the  serum.  A  fine  needle  is  used  attached  to  an  aspirating  syringe,  anc 
sufficient  serum  injected  to  swell  the  nerve  to  two  or  three  times  its  norma! 
size.  These  injections  are  repeated  every  day  while  the  convulsions  last.  Ir 
case  the  wound  is  upon  the  foot  the  anterior  crural  and  sciatic  nerves  an 
exposed  and  injected.  In  severe  cases  the  cauda  equina  may  be  injectec 
by  inserting  a  long  needle  between  the  second  and  third  lumbar  vertebra 
and  moving  it  around  until  the  legs  arc  seen  to  twitch,  showing  that  the 
nerves  have  been  injured,  when  from  ten  to  twenty  c.  c.  of  the  serum  an 
injected  directly  into  the  tissues.  The  nerves  being  bruised  and  wounded 
the  antitoxins  readily  enter  them  when  injected  in  this  situation.  In  case! 
in  which  cyanosis  is  present,  showing  that  the  vital  centers  of  circulation  anc 
respiration  are  in  danger,  the  spinal  cord  in  the  up])er  dorsal  rejc^ion,  or  lowei 
cervical,  have  been  injected  by  Rogers  with  success.  A  long  needle  v. 
passed  between  the  sixth  and  seventh  cervical  or  upper  dorsal  vertebra 
and  pushed  directly  through  the  cord  when  from  ten  to  thirty  minims  of  th< 
serum  are  injected  into  the  tissues  of  the  cord. 

In  cases  where  the  symptoms  are  already  manifest  the  method  of  pro 
cedure  should  be  as  follows:  First  inject  ten  c.  c.  of  the  serum  directly  intc 
a  vein,  and  then  an  equal  amount  into  the  subcutaneous  tissue  surrounding 
the  wound.  The  motor  nerves  as  far  distant  from  the  woimd  as  possible 
should  then  be  exposed  and  injected.  If  the  case  is  severe,  the  cauda  equim 
may  be  injected,  and  possibly  the  lower  cervical  or  up])er  dorsal  cord.    Aftei 
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this  the  wound  is  thoroughly  opened,  so  as  to  give  free  access  to  every 
recess,  when  all  necrosed  or  dead  tissue  is  cut  away  and  foreign  material 
removed  and  the  wound  thoroughly  asepticized.  The  wound  is  then  swabbed 
out  with  tincture  of  iodine,  carbolic  acid,  or  bichloride  of  mercury  and  lightly 
packed  with  iodoform  gauze.  By  this  method  Rogers  treated  seven  desperate 
cases  and  saved  four. 

OONOBKSEA. 

(Fig.  89.) 

This  is  a  specific  and  contagious  disease  implicating,  as  a  rule,  the 
mucous  membrane  of  the  genito-urinary  tract.  The  infection  may  also  oc- 
cur upon  the  conjunctiva,  mucous  membrane  of  the  rectum,  and  possiblv  on 
the  Schneiderian  membrane  of  the  nose. 

Gonorrhea  is  due  to  a  specific  micro-organism,  the  gonococcus,  which 
grows  readily  on  acid  media.  The  organism  is  in  reality  a  diplococcus,  the 
germs  usually  occurring  in  pairs  like  two  seeds  lying  side  by  side,  their  op- 
I>osing  surfaces  being  slightly  flattened. 

While  the  diagnosis  of  gonorrhea  can  ordinarily  be  made  from  the 
symptoms  and  history  of  the  case,  an  absokitely  positive  diagnosis  can  only 
be  made  by  discovering  the  micro-onefanism  of  the  disease.  The  following 
reagents  have  been  recommended  for  this  purpose : 

First — To  100  cubic  centimeters  of  a  two  per  cent,  solution  of  carbolic 
acid  in  distilled  w-ater  is  added  five  cubic  centimeters  of  analine  oil,  drop 
by  drop,  the  bottle  being  shaken  after  each  addition.  The  solution  is  then 
filtered  through  a  moist  filter  paper  and  ten  cubic  centimeters  of  alcohol 
added,  and  to  this  add  eleven  cubic  centimeters  of  saturated  alcoholic  solu- 
tion of  either  gentian-violet,  fuchsin,  or  methylene-bhie. 

Second — Gram 's  Solution. 

Iodine,  i  part 

r\)tassium  Iodide.  2  parts 

Water,  300  parts 

Third — l^'or  counter-staiiiinj:::^,  a  solutinii  of  llismarck  brown  in  tw;mty 
per  cent,  carbolized  water  is  eni])l<)\ed. 

Fourth — Xiiiely-five  ])er  cent,  alcohol. 

Mkthoi)  of  rRi'CFjMUK, — 'J'lie  region  about  the  meatus  is  cleansed  with 
a  pledget  of  cotlon  moistened  in  alcob.ol  and  water.  The  urethra  is  then 
strip])ed  so  as  to  bring  a  drop  o\  pus  to  the  meatus.  A  clean  cover-glass  is 
then  touched  lightly  lo  iIk-  dro]),  allowing  a  i)ortion  to  adhere.  A  second 
cover-glass  is  then  placed  lightly  u|)on  the  first  and  drawn  oil  cbliqucly  for 
the  purpose  of  j)roducing  an  even  smear,  lioth  smears  are  then  left  to  dry 
in  the  air.  I-'or  the  purpose  of  fixing  \hv  smear,  each  cover-glass  is  passed 
quickly  over  a  gas  flame,  the  smear  side  u]).  The  smear  is  stained  by  plac- 
ing a  few  <lrops  of  gentian-violet  solution  on  it  for  a  few  moments.  The 
excess  of  the  solution  is  then  washed  awa>  and  tho  cover-glass  dried  between 
filter  ])aper.  The  s])ecimen  is  mounted  in  balsam  and  examined  with  a 
one-twelfth  oil  immersii^n  lense.  Ry  this  process  the  ])us.  epithelial  cells, 
gonococci,  and  other  micro-organisms  are  stained  a  violet  color. 

If  one  is  desirous  of  being  a!)solutely  certain  regarding  the  micro-organ- 
isms. Gram's  method  mav  be  added  to  the  alxne.     In  this  case,  the  second 
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cover-glass  is  stained  for  from  two  to  five  minutes  as  before,  the  excess  of 
staining-fluid  is  then  washed  off,  and  the  cover-glass  is  immersed  in  Gram's 
solution  for  three  minutes  and  then  washed  in  ninety-five  per  cent,  alcohol 
until  the  specimen  is  decolorized.  The  alcohol  is  washed  away  with  water 
and  the  specimen  dried  and  mounted  in  balsam.  In  this  specmien  the  gono- 
cocci,  epithelial  and  pus  cells  are  unstained,  while  all  the  other  micro-organ- 
isms are  stained  violet. 

The  important  characteristics  of  the  gonococci  are  that  they  appear  in 
large  numbers  within  the  protoplasm  of  the  cells  in  acute  cases  and  in  the 
form  of  flattened  diplococci.  A  person  having  been  exposed  to  infection 
and  having  the  symptoms  of  acute  gonorrhea,  if  one  finds  numerous  diplo- 
cocci within  the  protoplasm  of  the  cells,  the  diagnosis  may,  under  ordinary 
conditions,  be  considered  established. 

When  the  acute  stage  has  passed,  the  gonococci  are  not  so  numerous 
nor  so  readily  found,  because  they  have  penetrated  the  deeper  layers  of  the 
epithelitmfi,  and  are  not  readily  cast  off.  Repeated  examinations  may  be  nec- 
essary for  their  discovery.  A  favorable  time  is  in  the  morning  after  a  night 
of  dissipation,  or  after  a  hearty  mea)  of  stimulating  food  or  after  a  ride  on 
horseback. 

The  discharge  containing  the  gonococci  may  come  from  the  anterior 
urethra  and  show  at  the  meatus,  or  it  may  come  from  the  posterior  urethra 
and  appear  just  before  the  first  urine  is  passed,  or  in  the  second  portion.  It 
may  come  from  the  bladder  with  the  last  urine  passed  or  from  the  seminal 
vesicles  or  prostate  after  milking  the  prostatic  urethra. 

ACUTE  OONOSBHEA  IN  THE  MALE. 

Infection  is  nearly  always  due  to  sexual  intercourse,  during  which  the 
vir.Jent  pus  of  the  female  enters  the  male  urethra.  This  method  of  carry- 
ing the  germs  is  called  mediate  contagion.  It  is  often  claimed  that  gon- 
orrhea is  acquired  by  immediate  contagion,  that  is,  by  coming  in  contact 
with  infected  clothing  or  seats  in  water-closets ;  but  this  method  of  infection 
must  be  very  rare  because  the  organism  must  enter  the  urethra  in  order  to 
produce  the  disease. 

According  to  Bumm  and  Baumgarten,  only  mucous  surfaces  possessed 
of  epithelium  or  epithelium  capable  of  this  change  are  liable  to  infection. 
This  would  render  immune  the  bladder  and  vagina  of  adults. 

Incubation. — This  period  lasts  for  from  three  to  six  days  before  the 
first  symptoms  make  their  appearance.  It  may,  however,  have  a  duration  of 
but  a  few  hours  or  be  prolonged  for  weeks.  During  incubation  the  germs 
penetrate  the  deeper  layers  of  epithelium  and  produce  sonic  soreness  and 
inflammation  so  as  to  excite  attention. 

Prodromal  Symptoms, — Erections  are  frequent  during  this  stage,  with 
weight  and  tension  in  the  penis,  and  itching  and  sensitiveness  at  the  meatus, 
while  the  attention  of  the  individual  for  a  day  or  two  is  almost  constantly 

w  m 

fixed  upon  the  organ. 

Inflammaiory  Stage. — During  this  stage  the  lips  of  the  meatus  are 
red,  swollen,  and  everted.  The  swelling  of  the  anterior  portion  of  the  ure- 
dtra  may  also  be  so  considerable  as  to  render  the  discharge  of  the  urine  diffi- 
cult, while  the  stream  is  usually  forked  and  twisted.     In  severe  cases  the 
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foreskin  becomes  oedematous  and  the  urethra  very  tender  and  nodular.  The 
nodules  and  cords  are  due  to  infection  in  the  lymphatic  vessels,  glands,  and 
follicles. 

The  Discharge. — ^The  discharge  is  at  first  scanty  and  of  a  whitish  color, 
later  it  becomes  more  abundant  and  yellowish  from  the  large  amount  of  pus. 
At  the  height  of  the  attack  the  discharge  is  often  bloody  and,  after  urinating, 
a  few  drops  of  pure  blood  make  their  escape.  As  the  disease  declines  the 
amount  of  discharge  lessens  and  becomes  thinner,  whiter,  and  is  made  up 
largely  of  mucus.  In  anterior  urethritis  the  discharge  makes  its  appearance 
at  the  meatus.  In  posterior  urethritis,  the  discharge  never  appears  at  the 
meatus  in  consequence  of  the  tonic  contractions  of  the  compressor  urethral 
muscle.  The  discharge  in  this  case  remains  in  the  posterior  urethra  or.  If 
profuse,  flows  backward  into  the  bladder.  Pus  from  the  posterior  urethra 
may  be  detected  by  washing  out  the  anterior  urethra  with  a  small  catheter 
and  having  the  patient  pass  his  urine  in  two  portions.  If  the  amount  of  dis- 
charge is  small,  it  will  be  washed  out  with  the  first  urine,  while  the  second 
portion  will  be  clear.  If  the  second  portion  is  cloudy,  and  cystitis  can  be 
excluded,  the  cloudiness  is  due  to  the  discharge  from  the  posterior  urethra 
flowing  back  into  the  bladder. 

Ardor  Urincc. — Painful  urination  is  usual  during  the  acute  stage  of 
gonorrhoea.  The  pain  may  be  felt  at  the  meatus  along  the  entire  course  of 
the  pendulous  urethra.  The  pain  may  be  burning  or  stabbing  in  character 
and  is  caused  by  the  acid  and  concentrated  urine  passing  over  the  inflamed 
and  very  sensitive  mucous  membrane. 

Painful  Erections. — These  are  at  times  the  cause  of  very  great  dis- 
tress, even  before  the  discharge  makes  its  appearance.  Frequent  and  long 
continued  erections  are  common  when  the  inllammation  is  well  established. 
They  are  often  st)  painful  as  to  prevent  the  patient  from  sleeping.  The  erec- 
tions are  caused  by  the  irritation  and  increased  blood-pressure  acting  upon 
the  inflamed  mucous  iriCnibrane.  The  pain  is  caused  by  the  dragging  of  thf 
engorged  cavernous  bodies  upon  the  inflamed  and  sensitive  mucous  mem- 
brane. The  erections  are  most  frequent  at  night,  while  the  pain  is  most 
severe  along  the  urethra. 

Chordcc. — When  the  inflammation  is  very  severe,  chordee  develops.  This 
is  a  bending  of  the  organ  during  erection  and  is  attended  with  most  atrocious 
pain.  The  curve  or  bending  is  usually  downwards,  but  it  may  be  lateral 
or  upwards.  'J'he  bending  is  due  to  the  inllammation  extending  to  the  sub- 
nuicous  tissue  and  traheculc'c  of  the  spongy  portion  and  fllling  the  Intcr- 
trabecular  spaces  with  a  plastic  exudate  which  prevents  their  engorgement 
with  bloiKl.  In  case  the  inflammation  and  plastic  exudate  affect  the  cavern- 
ous bodies,  the  curve  will  be  upwards,  and  when  only  one  of  the  cavernous 
bodies  is  implicated  the  bending  will  be  to  thai  side. 

An  anterior  acute  urethritis  seldom  remains  C(Mifined  to  this  part  of 
the  urethra,  but  extends  to  the  posterior  urethra  during  the  first  or  second, 
week  of  the  attack.  The  symptoms  of  posterior  urethritis  are  often  so  slight 
as  not  to  attract  attention.  The  second  portion  of  tlie  urine,  how'?ver,  is 
likely  to  be  clouded.  In  acute  cases  of  ]X)sterior  methritis  the  symptoms  are 
well  marked.  There  is  painful,  urgent,  and  frequent  urfnation.  In  the 
normal  condition,  when  the  bladder  becomes  partiall\  distended,  the  internal 
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Tcside  sphincter  dilates  and  the  urine  comes  in  contact  with  the  prostatic 
urethra,  and  although  this  occasions  a  desire  to  urinate,  it  may  be  con- 
troQed  for  hours  without  discomfort  In  cases  of  acute  posterior  urethritis 
the  prostatic  urethra  is  inflamed  and  hyper-sensitive  and,  when  the  urine 
comes  in  contact  with  it,  the  desire  to  urinate  is  uncontrcdlable.  The  patient 
at  times  can  scarcely  wait  a  moment.  Pus  in  the  second  portion  of  urine 
passed,  if  there  is  an  absence  of  cystitis  and  pyelitis,  is  indicative  of  posterior 
orethritis. 

The  most  pronounced  complications  in  posterior  urethritis  are  epididy- 
mitis prostatitis,  vesiculitis,' and  cystitis.  In  posterior  urethritis,  there  is  often 
hematuria,  a  few  drops  of  pure  blood  being  passed  with  great  pain  at  the 
end  of  each  urination.  A  bearing-down  sensation  due  to  muscular  spasm  is 
often  very  annoying.  Aside  from  this,  there  are  tickling,  burning,  and 
shooting  pains  in  the  deep  urethra.  In  posterior  urethritis  erections  are 
unusual. 

The  Course  of  Acute  Gonorrhea  in  the  Male. — Usually  the  symp- 
toms increase  for  two  weeks  and  then  remain  stationary  for  two  or  three 
weeks,  when  they  gradually  decline.  In  favorable  cases  from  six  to  eight 
weeks  will  pass  before  the  discharge  disappears.  In  exceptional  cases  re- 
covery may  occur  in  ten  days  or  two  weeks,  and  in  other  cases  the  discharge 
runs  into  chronic  gleet  and  may  continue  for  a  year  or  mpre. 

Among  the  constitutional  symptoms  are  fever,  loss  of  appetite  and 
streng^,  and  anaemia.  The  complications  in  the  acute  stage  are  balanitis, 
balano-posthitis,  phimosis,  and  paraphimosis.  In  the  stationary  stage,  peri- 
urethritis and  lymphangitis  are  not  infrequent. 

Prognosis  of  Acute  Gonorrheal  Urethritis. — The  inflammation 
in  acute  cases  runs  its  course  in  from  five  to  eight  weeks  if  properly  treated. 
In  other  cases,  and  especially  if  complications  arise,  the  process  runs  into 
chronic  gleet,  with  occasional  subacute  attacks.    This  is  especially  liable  to  , 
occur  in  rheumatic  and  cachetic  conditions  of  the  system. 

Treatment  of  Gonorrhea  in  the  Male. — Prophylaxis. — ^The  only 
reliable  means  of  preventing  infection  is  the  wearing  of  a  cover,  followed  by 
washing  and  irrigating  the  glans  by  a  full  stream  of  water.  Many  persons 
who  are  constantly  in  the  habit  of  exposing  themselves,  inject  a  carbolized 
solution,  or  a  solution  of  protargol,  the  former  of  the  strength  of  one  per 
cent,  and  the  latter  of  the  strength  of  one  grain  to  the  ounce  of  water. 

Abortive  Treatment. — ^Thcre  are  two  methods  of  treatment  which  are 
in  vogue  at  the  present  time  for  the  purpose  of  abortin^r  gonorrhea.  One  of 
these  is  the  injection  of  a  strong  solution  of  silver  salts,  the  other  is  the 
irrigation  of  the  canal  with  dilute  antiseptic  solutions. 

The  Use  of  Strong  Solutions  of  Stiver  Salts. — After  infection,  the 
gonococci  remain  for  several  days  confined  to  the  superficial  layers  of 
die  qnthelium  and  can  often  be  destroyed  by  the  use  of  a  stroni^:  solution  of 
sihrer  salts.  This  method  is  only  applicable  during  the  first  few  days  fol- 
lowing infection,  that  is,  while  there  are  no  more  marked  symptoms  than 
tidding  at  the  meatus,  accompanied  by  a  slight  discharge  of  mucus.  A 
swollen  meatus  with  everted  lips,  congested  glans  and  painful  urination 
are  contra-indications  for  this  treatment.  The  method  mav  be  carried  out 
as  fallows:   After  urinating,  ten  to  twenty  drops  of  a  four  per  cent,  solution 


i6o 


SURGICAL  IMSBASES  DUE  TO  SPECIFIC  (»GANI5H5 


of  eucaine  are  injected  into  the  urethra,  then  one  drachm  of  the  solution  of 
protaT^ol  of  the  stren^h  of  five  grains  to  an  ounce  is  injected  and  allowed 
to  remain  for  three  minutes.  These  injections  may  be  repeated  every  hour, 
and  each  time  the  ounce  bottle  which  contains  the  solution  becomes  half 
empty,  it  is  filled  with  distilled  water.  By  this  means,  this  injections  are 
weakened  from  day  to  day.  If  these  injections  do  not  cause  severe  and  con- 
tinued pain  with  swelling  and  ardor  urinje,  they  may  be  continued  for  one 
week,  when,  in  favorable  cases,  the  gonococci  will  have  disappeared  from  the 
discharge.    Following  this  a  mild,  astringent  injection  may  be  used. 

The  Irrigation  Treatment. — This  method  is  applicable  to  any  stage 
of  the  inflammation.  The  apparatus  required  is  an  ordinary  fonntain  syringe 
capable  of  holding  one  quart  of  the  solution  and  having  a  suitable  nozzle 
attached  to  the  hose  or  a  No.   lo  soft  rubber  catheter.     Potassium  per- 


Fig.  no, — Hard  riibbtr  syringe  for 
Ireaiment  of  ureihritis. 
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night  and  morning^  and  after  this,  once  a  day  or  every  second  day.  When 
the  posterior  ureuira  is  also  involved  the  hag  is  elevated  to  the  height  of 
from  four  to  six  feet  and  the  flow  of  the  solution  continued  until  the  com- 
pressor urethrae  gives  way  and  the  bladder  is  filled,  then  the  catheter  or 
nozzle  is  withdrawn  and  the  fluid  allowed  to  flow  off.  The  process  is  con- 
tinued until  the  quart  of  solution  is  exhausted.  The  strength  of  the  solu- 
tions are  gradually  increased  during  the  first  week,  or  up  to  the  Ihnit  of 
tolerance. 

The  greatest  care  should  be  exercised  to  keep  the  parts  as  clean  as 
possible.  The  glans  and  foreskin  should  be  frequently  washed  with  a 
carbolized  solution,  and  after  each  washing,  and  at  the  limes  of  urinating, 
a  dean  pledget  of  cotton  should  be  placed  within  the  foreskin  against  the 
glans  for  the  purpose  of  absorbing  the  discharge.  In  cases  in  which  the 
foreskin  is  too  short,  a  six-inch  square  of  gauze  of  several  thicknesses  with 
a  slit  in  the  center  can  be  slipped  over  the  glans  and  then  folded  back  over 
the  end  of  the  organ.  The  patient  should  be  instructed  regarding  the  con- 
tagious nature  of  the  discharge,  and  the  possibility  of  conveying  it  by  the 
fingers  to  the  eyes.  The  hands  should  be  carefully  washed  after  each  dress- 
ing or  handling  of  the  organ.  When  the  acute  stage  has  passed,  as  indicated 
by  the  disappearance  of  the  swelling  and  the  absence  of  pain  and  frequent 
urination,  injections  may  be  ordered.  These  are  given  with  a  hard  rubber 
syringe  having  a  blunt  nozzle  and  holding  from  three  to  four  drachms  of 
fluid.  The  nozzle  of  the  syringe  should  be  cleansed  after  using  by  immers- 
ing it  in  boiling  water  or  in  a  strong  antiseptic  solution.  If  Ihe  latter,  it 
should  be  washed  off  from  the  end  of  the  syringe  before  it  is  used. 

The  following  injections  are  to  be  recommended  after  the  acuto  stage 
has  passed: 

Protargol  gr.  5 

j\qua  destil.,  ,^  5 

This  solution  may  be  injected  two  or  three  times  a  day  and  its  strcngtli 
g^ually  increased  if  pain  is  not  caused. 


If 


Potash  permanganatis,  ^r.  r 

Aqua  destil,  o  ^ 

M.  et  Sig. — Use  as  injection. 


Hydrarg.  chlor.  corros., 

.^^r.  /. 

Acidi  carbolici, 

gr.  12 

Zinci  sulphocarbolatis. 

gr.  12 

Boroglyceride  (25  per  cent.), 

%  2 

Aqua  destil.  q.  s.  ad. 

I  6 

M.  ct  Sig. — Inject  after  urinating. 
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The  strength  of  these  injections  may  be  increased  or  diminished  accord- 
ing to  indications.  If  they  are  causing  severe  pain,  their  strength  should  be 
diminished  or  the  injections  suspended.  When  the  discharge  continues  be- 
yond a  reasonable  time  and  an  astringent  action  is  desired,  the  following 
solutions  are  to  be  recommended : 

Ext.  hydrast.  fl.  (colorless),  3  6 

Bismuthi  subcarb.,  5  6 

Boroglycerid.  (25  per  cent),  3  6 

Aqua  destil.,  q.  s.,  5  6 
M.  et  Sip^. — Inject  after  urination. 

Or  the  following  may  be  used : 

Zinci  sulphatis,  gr.  10 

Plumbi  acctatis,  gr.  12 
Tinct.  opii. 

Tint,   catechu,  aa.,  3   I 

Aqua  destil.  ad,  5  6 
M.  et  Si^. — Inject  after  urinating. 

Ultzmann's  prescription  is  much  used  and  is  as  follows: 

Zinci  sulphatis. 

Pulv.  alum.,  aa  gr.  12 

Acidi  carbolici,  gr.  4 

Aqua,  destil.,  5  4 

M.  ct  Sig. — Inject  after  urinating. 

Treatment  of  Acutk  Postkrior  Urethritis. — When  tenesmus,  fre- 
quent urination,  and  pain  in  the  perineum  indicate  that  the  posterior  urethra 
is  acutely  involved,  all  active  treatment  of  the  anterior  urethra  should  be 
withheld.  The  patient  should  obtain  as  much  rest  as  possible,  the  bowels 
should  be  kept  open  and  the  urine  rendered  bland  and  non-irritating  by  the 
use  of  salol,  urotropin,  or  acetate  of  potash.  Hot  baths  are  very  service- 
able in  these  cases,  while  suppositories  of  belladonna,  hyoscyamus,  or  opium 
may  be  inserted  into  the  rectum.  In  some  cases  mild  antiseptic  flushings  of 
the  posterior  urethra  and  bladder  are  serviceable.  The  abortive  treatment 
should  be  carried  out  with  great  care,  especially  by  the  inexperiencd,  and  if 
the  symptoms  are  aggravated,  it  should  be  suspended. 

Internal  Medication  and  Constitutional  Treatment. — It  is  very 
important  that  the  patient  avoid  active  exercise  as  much  as  possible,  espe- 
cially during  the  acute  stage.  Food  should  be  simple  and  non-irritating, 
while  sexual  excitement,  alcohol,  strong  tea  and  coffee,  and  meat  should  be 
avoided  and  the  patient  encouraged  to  drink  freely  of  milk  and  water. 
Bromide  and  acetate  of  potash  are  very  serviceable  during  the  acute  stage 
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for  the  purpose  of  rendering  the  urine  bland.    After  the  first  few  days  sa 
or  urotnipin  in  five  grain  doses,  four  or  five  times  a  day,  may  be  substitutsu, 
or  oil  of  sandalwood,  in  five  drop  doses,  may  be  given. 

CHfiONIC  AKTEBIOR  UBETHIUTIS. 

A  purulent  discharge  continuing  for  more  tlian  ten  weeks  is  an  indica- 
tion of  chronic  gonorrhea  or  gleet. 

Etiology. — The  persistence  of  the  discharge  may  be  due  to  the  use 
too  strong  injections,  thus  continuing  the  irritation.  It  may  be  the  result 
excesses  in  eating  or  drinking,  to  sexual  excitement  or  to  over-exerci 
Such  constitutional  conditions  as  oxaluria,  phosphatuna,  rheumatism  a 
gout  may  be  responsible  for  the  continuance  of  the  discharge. 

pATHOLOcy. — The  condition  is  usually  due  to  the  presence  of  gonoco 
in  the  ducts,  foHicles,  and  deep  epithelial  layers  of  the  mucous  membra 
The  process  is  manifested  by  round-cell  infiltration  of  the  epithelial  and  si 
epithelial  tissues,  by  the  occurrence  of  cellular  proliferations,  the  iormati 
of  new  tissue  and  the  occurrence  of  stricture. 

Symptoms. — Usually  the  most  pronounced  symptom  ;.=  the  drop 
mnco-purulent  discharge  which  appears  at  the  meatus  in  the  morning, 
times  the  discharge  may  be  quite  free  or  there  may  be  but  a  slight  moisti 
at  the  meatus,  or  the  hps  may  be  glued  together  in  the  morning  and  beft 
urinating.  Again  there  may  be  no  discharge  at  all,  only  a  few  threads  Ho 
ing  in  the  urine.  The  stream  is  usually  forked  or  twisted  and  there  is 
dribbling  of  urine  after  urinating. 

Diagnosis. — The  diagnosis  is  made  by  the  appearance  of  the  discharj 
which  is  muco-purulent.  The  urine  being  passed  in  two  portions,  the  seco 
portion  is  clear.  Palpation  of  the  urethra  will  usually  show  areas  of  tend* 
ness  or  thickness.  If  thought  necessary,  a  microscopical  cxaminat'on  of  C 
pus-threads  will  establish  the  presence  or  absence  of  gonococci. 

Prognosis. — The  curability  of  chronic  gonorrhea  is  in  direct  propc 
tion  to  its  duration.  The  longer  the  inflammation  has  continued,  the  mo 
difficult  the  cure.  This  is  in  consequence  of  the  process  becoming  dei 
seated,  where  the  inflammatory  exudate  may  become  organized  and  cai 
a  stricture  of  the  canal.  Stricture  is  the  most  frequent  complication 
chronic  anterior  urethritis  of  gonococcic  origin. 

Treatment  of  Chronic  Antehiok  URETiimris. — The  first  consider 
tion  is  the  restoration  of  the  urethra  to  its  normal  caliber.  This  is  acco 
plishcd  by  passing  sounds  of  gradually  increasing  size.  Before  the  use 
the  sounds  the  patient  should  empty  his  bladder  and  the  glans  should 
cleansed  with  carbolized  water  or  other  antiseptic.  The  sound  .should 
sterilized  in  boiling  water,  then  the  largest  sound  that  will  pass  the  strictu 
is  dipped  into  olive  oil  or  smeared  with  sterilized  vaseline  and  gently,  almr 
by  its  own  weight,  allowed  to  enter  the  bladder.  The  sound  is  left  in  tl 
position  for  from  three  to  five  minutes,  when  it  is  withdrawn  and  the  car 
flushed  with  a  sohition  of  protargol.  i  :2,ooo.  or  other  antiseptic  solutic 
The  treatment  is  to  be  repeated  in  two  nr  three  days,  when,  if  necessary, 
=^und  a  size  larger  may  he  passed.  The  size  of  the  sounds  is  gradua 
:rcased  until  the  canal  is  dilated  to  its  full  extent.  Aside  from  dilating  t< 
■1  the  sounds  have  a  favorable  effect  upon  the  inflammation  in  that  th 
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The  insrillatjons  are  given  through  an  instniciec: 
which  is  a  silver  or  hard-rubber  instrument,  seven  inch'e< 
shq>ed  like  a  catheter  and  so  fitted  that  a  small  s>Ting:e 
to  its  extremity.     The  solutions  employed  in  the  icsrillar 
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and  S3rringe  for  the  treatment  of  chr-nii'.'  ;.  -'-.ri  .r  ■.•:-.:•.  iritis. 

Ugoly  sulphate  of  copper  and  indiiu-.  iwA  rarl>Miic  aci'l. 

the  solution  is  in  inverse  ])r«)]). »rti'»n  !••  il^.-  amount 
nence  with  ten  drops  of  a  one  per  cent.  ^Mlution  at  the 

icrease  the  strength  if  the  instillations  are  \w\\  lx:)rne. 
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Iodine  and  carbolic  acid  in  equal  parts,  of  the  strengfth  of  i  to  lo  per  cent, 
is  used.  Before  the  instillation  it  is  best  if  the  patient  empty  the  bladder 
but  partially,  as  a  small  portion  of  urine  should  remain  to  neutralize  the 
excess  of  the  instilled  solution.  In  using  the  instillator  it  is  first  sterilized  and 
then  anointed,  when  from  ten  to  twenty  drops  of  the  solution  are  drawn  up 
into  the  tube  of  the  instrument.  The  instillator  is  tlien  carried  down  the 
urethra  until  its  point  engages  in  the  compressor  urethrae  muscle,  which 
is  usually  about  the  full  length  of  the  instrument,  and  then  the  Huid  is  grad- 
ually forced  out  by  the  syringe.  These  instillations  should  be  repeated  every 
two  or  three  days  and  their  strength  gradually  increased,  provided  they  do 
not  cause  undue  irritation.  The  instillations  may  be  preceded  by  the  pas- 
sage of  a  full  sized  sound  and  by  irrigation  of  the  anterior  urethra.  Oc- 
casionally, the  sounds  are  very  irritating  to  the  inflamed  posterior  urethra, 
if  so  their  use  should  be  discontinued.  These  instruments  are  especially 
serviceable  in  cases  in  which  there  is  a  slight  discharge  from  the  posterior 
urethra,  frequent  urination,  emission,  and  constant  or  intermittent  pain. 
They  are  contra-indicated  when  the  discharge  is  profuse  or  the  symptoms 
acute. 

In  inveterate  cases  Finger  recommends  medicated  ointments.  An  oint- 
ment is  smeared  upon  a  warm,  sterilized  sound  and  this  left  to  hang  in  the 
air  until  the  ointment  has  cooled.  The  sound  is  then  passed  into  the  urethra, 
where  the  warmth  of  the  parts  melts  the  ointment  which  becomes  applied 
to  the  inflamed  tissues. 

GONORRHEA  IN  WOMEN. 

Frequency. — It  is  stated  by  Sanger  that  of  1,930  women  coming  to  his 
clinic,  12  per  cent,  had  gonorrhea.  A  considerable  number  of  respectable 
women  suffer  from  c^^onorrhea,  while  many  young  women  contract  the  dis- 
ease at  the  time  of  their  marriage,  as  the  result  of  a  long  standing  and  un- 
heeded gleet  in  the  male. 

Seat  of  Infection. — The  urethra  is  most  frequently  involved,  while 
next  in  order  of  frequency  comes  the  mucous  membrane  of  the  cervix,  then 
the  mucous  membrane  of  the  uterus,  and,  following  this,  infection  of  the 
Fallopian  tubes.  It  is  now  generally  held  that  the  vagina  is  seldom  involved 
except  in  children. 

Contagion. — The  disease,  in  the  great  majority  of  cases,  is  the  result 
of  sexual  intercourse,  although  the  probability  of  mediate  contagion  through 
the  use  of  soiled  towels  and  garments  is  much  greater  in  women  than  in 
men.  In  girl  babies  mediate  contagion  may  occur  from  an  ophthalmia,  from 
the  genital  tract  of  the  mother,  or  from  infected  clothes. 

An  acute  gonorrhea  is  usually  acquired  from  an  acute  case,  while 
a  chronic  discharge  usually  gives  rise  to  the  sub-acute  or  chronic  inflam- 
mation. 

Symptoms. — The  symptoms  of  acute  gonorrhea  in  women  are  not  so 
pronounced  as  they  are  in  men,  and  consequently  some  of  the  acute,  and 
many  more  of  the  subacute,  cases  go  unrecognized.  In  an  acute  case  there 
is  a  discharge  with  heat,  burning,  and  itching  about  the  vulva,  pain  and 
undue  frequency  in  urinating.  The  discharge  may  be  slight,  scarcely  notice- 
able or  very  pronounced.  If  the  uterine  mucous  membrane  becomes  in- 
volved there  will  be  heat,  pain  and  heaviness  in  the  pelvis,  while  the  dis- 
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charge  is  likdy  to  be  profuse.  If  the  tube  becomes  involved,  localized  pelvic 
peritonitis  witii  severe  pelvic  pain  and  a  high  temperature  are  usually  pres- 
ent. An  examination  will  disclose  a  swollen  meatus  with  everted  lips,  usually 
a  swollen  and  reddened  vulva,  congested  cervix  and  often  a  hyperaemic  con- 
dition of  the  vagina.  Pus  can  be  '*milked''  out  of  the  urethra  and  may  be 
seen  flowing  out  of  the  cervical  canal.  The  condition  may  not  be  detected 
because  the  symptoms  are  usually  not  pronounced. 

Diagnosis. — ^This  will  depend  upon  the  symptoms,  such  as  the  urethral 
discharge,  which  is  almost  pathognomonic,  the  swelling  and  redness  of  the 
▼niva  and  mucous  membrane  of  the  cervix,  salpingitis,  and  localized  pelvic 
peritonitis.  If  the  uterine  canal  is  not  involved  the  latter  symptom  will  be 
absent.  For  a  positive  diagnosis  a  microscopical  examination  should  be 
made  of  a  drop  of  pus  "milked"  from  the  urethra. 

Prognosis. — The  prognosis  of  a  gonorrhoea!  urethritis  in  women  is 
much  more  favorable  than  it  is  in  men,  but  the  prognosis  of  the  infection 
as  a  whole  is  very  serious  in  women  in  consequence  of  the  liability  of 
uterine  and  tubal  infection.  Women  with  gonorrhceal  infection  of  the  uterus 
and  Fallopian  tubes  seldom  regain  perfect  health  with  their  pelvic  organs 
intact. 

General  Treatment. — The  internal  treatment  consists  in  regulating 
the  diet,  keeping  the  bowels  open,  preferably  with  salines,  and  enforcing 
rest.  Internally,  during  the  first  few  days,  sodium  bi-carbonate  or  potassium 
acetate  may  be  given  for  the  purpose  of  rendering  the  urine  bland  and  non^ 
irritating.  These  remedies  may  be  followed  by  salol,  urotropin,  oil  of 
sandalwood,  and  the  balsams. 

A  specific  urethritis  can  usually  be  cured  by  internal  medication,  but  if 
the  process  does  not  readily  subside  injections  may  be  resorted  to.  The 
same  formulae  may  be  used  as  in  the  male,  but  not  more  than  a  drachm 
'should  be  injected  at  a  time.  In  chronic  cases,  and  especially  in  those  in 
which  there  is  some  contraction  of  the  canal,  dilatation  should  be  practised 
and  a  solution  of  silver  nitrate  applied. 

BAETHOLINITIS. 

This  occurs  in  two  forms,  the  acute  and  the  chronic.  An  acute  in- 
flammation of  the  gland  of  Bartholine  and  its  duct  is  of  frequent  occurrence 
dnring  the  acute  stage  of  gonorrhea.  The  process  is  usually  confined  tc 
one  glandy  although  both  glands  may  be  implicated  at  the  same  time  or  in 
quick  succession.  Upon  the  posterior  and  internal  surface  of  the  major 
labium  there  appears  a  round,  elastic,  tense  and  painful  swelling  which 
often  goes  on  to  suppuration.  The  labium  becomes  so  swollen  and  tender 
that  walking  is  very  painful.  Pus,  when  formed,  is  usually  discharged 
externally^  but  it  may  work  its  way  into  the  perineum,  or  even  enter  the 
rectum  piodudng  a  long,  circuitous  fistula. 

TkSATMENT. — ^Warm   antiseptic   fomentations  arc  applied   during  the 
fint  fcw  days,  but  as  soon  as  fluctuation  is  manifest  a  free  incision  should 
9'Mufe.    Following  this  the  cavity  is  to  be  frequently  irrigated  and  after 
A  kngation  a  pledget  of  absorbent  cotton  placed  in  the  vulva. 
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CHBOHIC  BAETHOIIHITIS. 

If  after  incision  and  drainage  of  the  suppurating  gland  the  infection 
is  not  entirely  gotten  rid  of,  but  remains  as  a  chronic  infection  within  the 
gland  or  its  duct,  exacerbations,  acute  suppuration,  and  abscess  formation 
nuy  subsequently  occur.  In  these  cases  the  gland  can  often  be  felt  as  a 
harvt.  sensitive  nodule  beneath  the  skin,  and  from  the  duct  a  few  drops  of 
pus  may  be  squeezed  out.    In  some  cases  the  discharge  is  quite  profuse. 

rKfcwrMENT. — ^The  most  satisfactory  treatment  for  chronic  cases  is 
A  frt>c  excision  of  the  area  which  includes  the  gland  and  its  duct.  The 
\^v^ll:^!  can  often  be  closed  by  deep  sutures  and  primar>'  union  be  attained. 

GONORRHEAL  VAGINITIS. 

rit!>  ::m\  occur  in  children  and  in  young  girls.  In  adults  the  many 
\uv':^  vv  sv;i:a:iUHis  epithelium  are  usually  sufficient  to  prevent  the  penetra- 

C'oruvocci  into  the  tissues. 


•  •,  «•» 


\*n 


■     V 


'.•x'M 


\ 


Rvs 


S>  \i**v\is. — There  is  a  sense  of  weig:ht  and  burning  in  the  vagina  at- 
.-:•,\^J  '*>.  .;  v:vti:>c  v^ii^inal  discharge.  On  inspection,  the  vaginal  mucous 
■•\'***'".r'v    •<   r-vvlv'CTtCv:.  vt\Iomatous,   and  often  eroded.     The   process     is 

vulvitis,  urethritis,  and  endometritis. 

:  s'.TouM  be  enjoined  and  the  vagina  irrigated  two  or 

.1  warm  antiseptic  solution.    Following  this  a  small 
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ENDOMETRITIS. 
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volved  and  the  symptcxns,  tx)th  local  and  systemic,  are  much  less  severe. 
For  a  positive  dia^osis  a  microscopical  examination  of  the  discharge  should 
be  made. 

TltBATMENT. — ^The  child  should  be  confined  to  the  bed,  the  bowels  kept 
cpea  and  the  diet  made  bland  and  non-irritating.  Three  or  four  times  each 
day  a  catheter  is  inserted  into  the  depths  of  the  vagina  and  the  canal  washed 
out  with  a  warm  antiseptic  solution.  Following  this  the  vulva  is  dusted 
with  a  mild,  antiseptic  powder  and  separated  by  a  pledget  of  absorbent  cot- 
ton. The  urine  is  kept  bland  by  the  administration  of  bi-carbonate  of  soda 
or  salo\ 

COHPUCATIONS  IN  GONOBBHEA. 

Balanitis  and  balano-posthitis.  By  the  term  balanitis  is  m^ant  an  In- 
flammation of  the  mucous  membrane  covering  the  glans  penis,  while  by  the 
tcim  posthitis  is  understood  an  inflammation  of  the  mucous  membrane  lin- 
ing the  foreskin. 

BALANO-POSTHITIS. 

This  is  an  inflammation  implicating  both  structures.  Inflammation  of 
tliese  membranes  is  of  frequent  occurrence  in  persons  suffering  from 
Igonorrhea,  and  who  have,  at  the  same  time,  a  redundant  foreskin  and  are 
uncleanly  in  their  habits.  As  the  result  of  an  elongated  foreskin,  the  dis- 
chai^e  is  retained  within  the  pouch,  where  it  irritates  and  often  erodes  the 
mucous  surface. 

In  cases  in  which  the  discharge  is  especially  virulent,  deep-seated  ulcers 
may  occur  in  the  glans  penis,  while  the  foreskin  becomes  markedly  oedema- 
tous  and  in  a  state  of  inflammatory  phimosis. 

Symptoms. — These  will  depend,  in  a  measure,  upon  the  severity  of  the 
case.  In  mild  cases  there  may  be  only  moderate  heat,  itching,  redness,  super- 
ficial erosions  and  a  slight  discharge  with  swelling  of  the  foreskin.  In 
•evere  cases  all  of  these  symptoms  are  exaggerated. 

DiAGNOSjs. — If  there  is  pain  and  urethral  discharge,  with  acute  symp- 
toms preceding  the  balano-posthitis,  the  indications  are  very  strong  that  the 
condition  is  due  to  gonorrheal  infection. 

^Treatment, — The  same  general  and  internal  treatment  should  be  fol- 
lowed as  in  acute  cases  of  gonorrhea. 

Local  Treatment. — The  foreskin  should  be  retracted  and  the  inflamed 
mucoiiF  membrane  washed  with  a  mild  antiseptic  solution  two  or  three  times 
every  twenty-four  hours.  The  parts  are,  after  the  washings,  dusted  with 
an  antiseptic  powder,  a  thin  film  of  absorbent  cotton  placed  over  the  glans 
and  the  foreskin  brought  forward.  If  the  foreskin  cannot  be  retracted 
in  consequence  of  the  oedema,  an  effort  should  be  made  to  thoroughly  wash 
out  the  sac  through  a  small  soft  catheter.  In  cases  where  the  oedema  is 
marked  and  the  swelling  great,  benefit  is  often  derived  by  the  continuous 
application  of  pieces  of  gauze  wrung  out  of  cold  water.  If  it  is  difficult 
or  impossible  to  satisfactorily  cleanse  the  sac  of  the  foreskin,  and  this  is 
modi  tiiickened  and  indurated,  and  the  phimosis  marked,  it  should  be  slit 
open  or  a  circumcision  made. 
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LACUHAB  ABSCESS. 

This  IS  the  result  of  pyogenic  infection  in  one  or  more  of  the  lacunae. 
The  inflammation  is  manifested  by  the  occurrence  of  a  hard,  tense,  painful 
swelling  upon  the  floor  of  the  urethra.  The  process  is  likely  to  go  on  to 
suppuration,  the  pus  being  discharged  either  into  the  urethra  or  externally. 
In  the  latter  case  a  penile  fistula  is  apt  to  result.  In  the  treatment  the  abscess 
should  be  opened  as  soon  as  possible  in  order  to  prevent  the  formation  of  a 
fistula.  If  a  fistula  has  formed,  it  may  be  stimulated  by  light  applications  of 
the  electro-cautery,  or  by  silver  nitrate  in  stick.  If  the  opening  occurs  near 
the  meatus,  the  urethra  may  be  laid  open  down  to  the  tract.  In  obstinate 
cases  the  edges  of  the  fistula  should  be  asepticized  and  then  brought  together 
by  fine  silk-worm-giit  sutures. 

INFECTION  OF  COWPEB'S  GLANDS. 

This  condition  occasionally  arises  during  a  g*jnorrheal  urethritis.  It 
may  go  on  to  suppuration.  Pus  may  be  confined  deep  within  the  perineum,, 
with  symptoms  ver}'  similar  to  those  of  an  acute  prostatitis,  that  is,  pain 
deeply  situated  in  the  perineum,  painful  and  frequent  urination  with  rectal 
tenesmus.  If  suppuration  occurs  and  the  parts  become  infiltrated,  the  pus 
may  make  circuitous  rotites  and  lead  to  the  formation  of  extensive  fistulae. 

Treatment. — This  should  consist  of  an  incision  throup^h  the  perineum 
into  the  suppurating;  focus  when  one  exists.  During  the  incision  the  urethra 
is  to  be  protected  with  a  sound  and  the  rectum  by  the  finger. 

ACUTE  EPIDIDYMITIS. 

This  is  usually  the  result  of  an  extension  of  the  j^onorrheal  infection 
from  the  deep  urethra.  The  process  may  follow  the  passage  of  a  sound  if 
proper  antiseptic  precautions  are  not  used.  The  inflammation  is  made 
manifest  by  severe  pain  in  the  inguinal  or  hypogastric  region.  This  soon 
extends  to  the  epididymis.  The  ])ain  in  the  epididyuMS  is  often  excruciating. 
The  epididymis  becomes  swollen,  very  tense,  and  can  be  felt  as  a  large, 
elongated  elastic  crescentic  mass  covering  in  the  testicle  below,  behind,  and 
above.     The  cord  becomes  infected  and  is  usually  very  sensitive. 

Constitutionally  there  are  high  fever,  marked  prostration,  loss  of  ap- 
petite, and  an  inability  to  sleep.  Suppuration  may,  but  rarely  does,  occur. 
Atrophy  of  the  organ  is  much  more  frequent  and  is  due  to  the  organization 
and  contraction  of  the  plastic  exudate.  This  exudate  hinders  the  circulation 
through  the  spermatic  vessels  and  interferes  with  the  nutrition  of  the 
organ. 

Tre.atmext. — With  the  appearance  of  the  first  symptoms  the  patient 
should  be  put  to  bed  and  the  bowels  kept  thoroughly  open,  while  the  diet  is 
restricted  and  non-stimulating,  and  the  urine  rendered  bland  and  non-irri- 
tating by  drinking:  freely  of  water  and  milk  and  the  administration  of  salol 
and  acetate  of  potash.  The  testicle  should  be  supported  by  a  handkerchief 
and  kept  covered  with  compresses  of  gauze  or  absorbent  cotton  wet  in  a 
solution  of  lead  and  laudanum.  When  the  pain  is  very  acute  the  testicle 
may  be  smeared  twi)  or  iliree  times  a  day  with  the  following: 
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Guaiacol,  3  2 

Ext.  belladonnae,  grs.  10 

Vaseline,  5  6 

This  application  will  often  relieve  the  severest  pain. 

If  the  pain  is  excessive  morphine  may  be  given.  In  case  of  moderate 
severity,  and  even  in  severe  cases,  the  pain  is  often  promptly  relieved  by 
the  application  of  a  suspensory  bandage  (Fig.  112).  This  holds  the  testicles 
up  against  the  soft  tissues  below  the  pubis,  compresses  them  and  relieves 
the  congestion  and  pain.  In  the  application  of  the  compressory  the  testicles 
are  held  up  for  three  or  four  minutes  to  relieve  the  congestion  and  are  then 
covered  with  a  thick  layer  of  absorbent  cotton  and  the  supporter  snugly 
applied.  After  the  acute  symptoms  have  subsided  the  patient  may  be  al- 
lowed to  get  up  but  should  still  wear  his  supporter,  while  once  a  day  for  the 
purpose  of  reheving  induration  and  chronic  inflammation  an  ointment  con- 
sisting of  ichthyol  1  drachm  and  vaselin  7  drachms,  may  be  applied. 


PROSTATITIS. 

Inflammation  of  the  prn^tate  gland  occasionally  occurs  as  the  result 
of  gonorrheal  infection  of  the  imstcnor  urethra.  The  inflammation  usually 
occurs  not  earlier  than  the  third  week  of  the  attack  and  affects  the  glandular 
structures  of  the  organ. 

Symptoms  axji  Coi-rsk. — There  is  pain,  frequency  and  difficulty  in 
urinating,  with  fullness,  distress,  and  tenderness  in  the  rectum.  The  pain 
is  situated  in  the  deep  urethra  and  is  much  aggravated  by  the  passage  of 
urine  and  feces.  In  the  majority  of  cases  the  inflammation  subsides  under 
rest  and  proper  treatment.  In  a  few  the  process  goes  on  to  suppuration  in 
which  case  all  of  the  svmptoms  are  aggravated.  Constitutional  disturbance 
is  usually  marked.  There  is  high  fever,  occasional  chills,  and  all  of  the 
symptoms  pointing  to  a  septic  inflammation.  On  rectal  examination  the 
gland  is  found  swollen  and  at  some  one  place  exquisitely  tender.  The 
abscess  often  breaks  into  tlie  urethra,  manifested  by  an  increase  of  the  pain 
with  a  discharge  of  blood  and  pus  with  the  urine.     A  cure  usually  takes 
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place  in  a  short  time  in  cases  in  which  the  abscess  is  well  drained.  In 
other  cases  the  pus  discharges  into  the  rectum,  or  it  may  break  through  the 
capsule  of  the  gland  and  reach  the  perineum. 

Treatment. — In  the  treatment  the  patient  should  be  put  to  bed,  have 
his  bowels  open  and  be  put  upon  a  bland,  non-irritating  and  non-stimulating 
diet.  Hot  sitz-baths  and  hot  rectal  injections  are  very  soothing.  Rectal 
suppositories  containing  opium  and  belladonna  are  often  necessary.  If  the 
patient  is  not  able  to  pass  his  urine,  a  soft  catheter  may  be  inserted  into  the 
bladder  and  left  there  during  the  acute  stage.  If  an  abscess  breaks  into 
the  urethra  and  shows  no  tendency  to  heal,  it  should  be  washed  out  twice 
daily  by  the  following  method:  The  abscess  is  first  emptied  by  "milking" 
the  prostate  with  the  finger  in  the  rectum.  The  bladder  and  urethra  are 
then  washed  out  with  an  antiseptic  solution  and  the  milking  and  washing 
repeated.  If  an  abscess  of  any  considerable  size  forms  in  the  prostate,  or  if 
one  breaks  into  the  urethra  and  under  proper  treatment  shows  no  disposi- 
tion to  heal,  it  should  be  opened  and  drained  through  the  perineum.  As 
an  essential  part  of  the  treatment  the  urine  should  be  kept  aseptic  and 
bland  by  the  administration  of  salol  and  urotropin,  and  by  directing  the 
patient  to  drink  considerable  quantities  of  water  and  milk. 

VESIGTJLITIS  OF  GONOEEHEAL  OBIGIN. 

This  is  a  complication  of  gonorrheal  infection  of  the  posterior  urethra 
which  probably  occurs  much  oftener  than  it  is  detected.  The  symptoms 
correspond  closelv  to  those  of  prostatitis  and  are  represented  by  frequent, 
painful,  and  difficult  urination.  There  is  pain  in  the  deep  perineum  and 
rectum  and  pain  in  the  hip- joint.  The  latter  is  spoken  of  as  being  especially 
characteristic.  The  pain  is  increased  by  urination  and  defecation.  A  rectal 
examination  shows  a  hard,  irregular,  fluctuating  cord  running  upwards 
and  outwards  from  tlie  middle  of  the  prostate.  If  both  vesicles  are  affected 
the  inflammatory  exudate  mav  extend  from  one  vesicle  to  the  other,  present- 
ing a  hard,  irregular  mass  on  the  base  of  the  bladder.  Abscess  formation 
seldom  occurs. 

l')iAGNOSis. — This  will  depend  upon  the  symptoms  and  rectal  examina- 
tion. 

Treatment. — The  treatment  of  acute  cases  is  practically  the  same  as 
that  of  an  acute  prostatitis.  It  consists  of  rest  in  bed,  elevation  of  the  pelvis, 
hot  Sitz-baths  or  hot  rectal  injections ;  keeping  the  bowels  open ;  controlling 
the  pain  by  the  use  of  belladonna  or  opium  suppositories  and  the  use  of 
urinary  antiseptics  by  the  mouth. 

GONORRHEAI.  CYSTITIS,  UEETERITIS.  PYEnXIS  AHD  NEPHRITIS, 

The  involvement  of  these  structures  is  comparatively  rare  as  the  result 
of  gonorrheal  infection.  The  symptoms  which  are  now  known  to  bo  due 
to  posterior  urethritis  were  formerly  held  to  be  indicative  of  cystitis.  The 
trigone  of  the  bladder  is  usually  involved  in  posterior  urethritis,  but  the 
general  mucous  membrane  of  the  bladder  ordinarily  remains  free. 

Ureteritis,  pyelitis,  and  nephritis  seldom  occur  unless  there  is  pro- 
nounced cystitis  or  obstruction  of  the  urethra. 


SURGICAL  DISE.\SES  DUE  TO  SPECIFIC  ORGA^JISMS  1 

GONORRHEA  OF  THE  KECTVH. 
This  inflammatory  process  is  more  frequent  in  women  than  in  men.    The 
symptoms  are  those  of  an  acute  inflammation.     There  is  a  purulent  and 
blood-stained  discharge,  tenesmus,  and  painful  defecation,  the  mucous  mem- 
brane is  reddened  and  often  eroded. 

Treatment. — In  the  treatment,  the  rectum  should  be  frequently  irri- 
gated with  a  warm  antiseptic  solution  such  as  bi-chloride  of  mercury 
jo,ooo.  After  the  acute  stage  has  subsided,  and  after  cleansing  by  irrif 
tion.  the  mucous  membrane  and  the  erosions  may  be  brushed  with  a  ten  j 
cent  solution  of  silver  nitrate.  Opium  suppositories  are  often  necessary  l 
the  relief  of  pain. 

OONOBSHEAI.  CONJUNCTIVITIS. 

In  specific  infianimation  of  the  mucous  membrane  of  the  eye  the  inf( 
tion  is  usually  carried  to  the  part  by  the  fingers.  In  infancy  the  infect! 
occurs  during  the  passage  of  the  child's  head  through  the  soft  parts  of  I 
mother.  The  first  symptoms  are  usually  manifest  within  forty-eight  hoi 
after  infection.  They  are  primarily  those  of  an  ordinary  conjunctivitis,  I 
lids  and  conjunctiva,  however,  soon  become  enormously  swollen.  There 
intense  congestion  with  chemosis  of  the  bulbar  conjunctiva;  the  dischat 
becomes  profuse  and  is  yellow  or  green. 

In  severe  cases  the  entire  eye-ball  may  become  infected.  The  infecti 
generally  reaches  its  height  in  ten  days  and  then  gradually  declines. 

DI.^GNOSls.- — This  may  be  made  by  the  history,  the  symptoms,  and 
microscopical  examination  of  the  discharge. 

Treatment.— The  patient  should  be  isolated  and  the  well  eye  protect 
by  a  proper  shield.  Small  pieces  of  ice  in  a  cloth  or  bag  are  applied 
the  infected  eye  or  pledgets  of  absorbent  gauze  may  be  kept  upon  ice  ai 
frequently  changed  to  the  eve.  The  discharge  should  be  frequently  remo\ 
b>'  irrigating  the  conjunctival  cul-de-sac  with  boric  acid  or  bichloride 
mercury  solution;  the  latter  being  of  the  strength  of  i:io,ooo.  When  t 
discharge  becomes  profuse  the  lid  should  be  everted  without  making  pr 
iure  upon  the  eye-ball  and  the  surface  briished  over  with  a  i  to  2  i 
cent,  solution  of  silver  nitrate.  The  excels  of  silver  solution  is  neutralii 
by  the  use  of  a  salt  solution  of  the  strength  of  a  drachm  to  six  or  eij 
ounces  of  water.  If  ulceration  of  the  cornea  occurs  the  pupil  should 
dilated  with  alropin.  In  cases  in  which  the  corneal  ulcer  becomes  pi 
nounced  cold  applications  may  be  changed  to  warm  fomentations. 

GONOBEHEAL  ARTHRITIS. 

Inflammation  of  one  or  more  of  the  joints  is  not  an  infrequent  co 

phcation  of  gonorrheal  infection.      It  is  due  to  systemic  poisoning  by  1 

micro-organisms  or  their  ptomains.    The  inflammation  seldom  begins  b'eft 

the  third  week  of  the  gonorrheal  infection.  The  knee,  ankle,  wrist,  elbo 

and  the  joints  of  the  fingers  are  most  frequently  involved.    It  is  stated  tl 

gonorrheal  arthritis  occurs  in  two  per  cent,  of  all  cases  of  gonorrhea.     T 

'"""""lation  is  more  frequent  in  women  than  in  men.    The  symptoms  3 

high  fever,  severe  pain,  decided  swelling,  and  great  tenderness 

sd  joints.    The  condition  is  one  of  arthritis,  all  of  the  stnictu: 
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of  the  joint  being:  involved.  The  joint  is  fixed  in  that  position  which  will 
accommodate  the  greatest  amount  of  fluid.  The  acute  symptoms  usually 
last  for  two  weeks  when  they  gradually  subside.  In  some  cases  the  process 
goes  on  to  suppuration  of  the  joint  structures.  In  the  ordinary  case  the 
joint  remains  tender,  somewhat  swollen,  painful,  and  more  or  less  fixed  for 
several  weeks,  or  even  months.  In  other  cases  the  process  is  less  acute  and 
takes  the  characteristics  of  a  chronic  inflammation. 

Diagnosis. — ^The  diagnosis  as  a  rule  is  not  difficult,  although  primarily 
it  may  be  mistaken  for  acute  rheumatic  arthritis.  The  characteristic  features 
of  gonorrhea  arthritis  are  that  the  inflammation  is  confined  to  a  single 
joint  or  that  not  more  than  two,  or  at  the  most,  three  joints  are  implicated. 
When  more  than  a  single  joint  is  affected  they  are  usually  the  joints  of  the 
fingers  or  toes.  The  process  does  not  yield  and  is  not  benefited  by  the 
administration  of  the  salicylates.  The  patient  will  have  had  a  urethral  dis- 
charge. 

Treatment. — Confinement  to  bed  and  immobilization  of  the  joint  arc 
indicated.  Extension  in  some  cases  is  beneficial.  Opium  may  be  required 
for  the  relief  of  pain.  The  diet  should  be  non-stimulating  and  urotropin  or 
salol  with  oil  of  sandalwood  should  be  given  internally  for  their  antiseptic 
effect  upon  the  urine  and  upon  the  urethral  mucous  membrane.  If  the 
exudate  in  the  joint  is  excessive  it  may  be  aspirated,  or  the  joint  opened  by 
incision  and  drainage  for  a  few  days  established.  After  the  acute  symptoms 
have  subsided  and  while  the  structures  about  the  joint  are  infiltrated  and 
the  joint  more  or  less  stiff,  counter-irritation  with  moderate  massage  and 
passive  exercise  may  be  used.  An  ointment  containing  lo  to  20  per  cent, 
ichthyol  in  vaseline  is  very  serviceable.  In  many  cases,  great  benefit  is  de- 
rived by  the  frecjuent  application  of  small  blisters  alx^ut  the  joint. 

TENOSYNOVTTIS 

The  tendon  sheaths  are  occasionally  involved  as  the  result  of  gonorrheal 
infection.  They  become  painful,  sensitive,  swollen,  and  the  site  of  an 
exudate.  If  this  is  plastic  there  will  be  crepitation  on  motion,  if  it  is  serous, 
there  will  \)c  fluctuation.  The  pain  is  increased  by  motion  and  fever  is 
usually  present.  The  tendon  sheaths  most  commonly  affected  are  the  ex- 
tensors of  the  finjT^ers  and  the  tendons  of  the  toes. 

As  the  result  of  systemic  poisoning  the  planter  fascia  or  the  periosteum 
over  the  os  calcis  niav  become  so  sensitive  as  to  prevent  the  patient  from 
walking.  The  spinal  erector  muscles  are  occasionally  affected  and  the  site 
of  severe  pain  on  contraction. 

In  the  treatment  of  tenosynovitis  rest  of  the  part  should  be  enjoined 
and  hot  fomentations  applied,  while  the  part  is  given  support  by  a  compress 
and  well-fitting  bandage.  With  the  decline  of  the  acute  symptoms  passive 
motion  aided  by  stimulating  friction  may  be  resorted  to. 

PHLEBITIS. 

This  is  but  rarely  a  com])lication  of  gonorrheal  infection.  The  internal 
saphenous,  the  common  femoral,  and  the  superficial  veins  of  the  abdomen 
are  those  most  frequently  involved.  The  veins  are  attacked  late  in  the 
course  of  the  gonorrhea.     The  inflamed  veins  are  hard,  swollen,  and  pain- 
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fuL  There  may  be  oedema  of  the  limb  and  there  usually  is  pronounced 
fever. 

Treatment. — The  treatment  is  rest,  elevation  of  the  part,  the  applica- 
tioo  of  warm  compresses  or  the  enveloping  of  the  limb  in  a  sheet  of  ab- 
sorbent cotton,  and  then  giving  it  support  by  a  snugly-fitting  bandage. 

In  the  constitutional  treatment  tonics  may  be  given.  An  excellent  pill 
is  the  following: 

Quiniiue  grs.  20 

Ferri.  carb.,  grs.  30 

Nucis  vomicae  ext.,  grs.  10 

Acidi  arsen,  grs.  ij4 

Ext.  taraxaci,  grs.  30 

M.  et  sig. — ^Divide  into  thiity  pills;  one  to  be  taken  after  each  meal. 
In  addition  to  the  complications  already  spoken  of  pericarditis,  en- 
docarditis, pleuritis  and  meningitis  may  occur. 

CHANCBOm  (SOFT  CHANC££>. 

This  is  a  contagious  venereal  ulcer  probably  of  specific  origin. 

Causes. — ^Ducray,  Wallander  and  others  have  described  a  short,  thick 
bacillus  with  round  ends  which  they  think  is  the  causative  factor  of  chan- 
aoid.  It  is  claimed  that  chancroid  is  always  produced  through  the  dis- 
diarge  of  a  similar  legion,  that  the  ulcer  runs  a  typical  course,  and  that  in- 
fection with  the  ordinary  pyogenic  organisms  will  not  produce  a  typical 
chancroid.  On  the  other  hand,  many  pathologists  and  bacteriologists  have 
failed  to  find  in  the  discharge  of  chancroid  a  specific  micro-organism,  and 
hold  that  the  chancroidal  ulcer  is  simply  due  to  pyogenic  inoculation  in- 
fluenced by  its  peculiar  surroundings. 

Chancroid  is  a  local  and  not  constitutional  disease.  Its  form  and  ap- 
pearance will  depend  largely  upon  the  virulence  of  the  infectious  material 
and  upon  the  area  or  tissue  primarily  invaded,  whether  it  is  a  hair  follicle, 
a  considerable  abrasion,  or  a  linear  wound. 

Location. — ^A  chancroid  may  be  situated  upon  any  cutaneous  or  ex- 
posed mucous  surface.  In  the  male  it  is  most  frequently  found  upon  the 
glans  penis,  in  the  corona  glandis,  at  the  border  of  the  frjenuni  or  meatus, 
upon  tihe  mucous  surfaces  of  the  greater  and  lesser  labia,  near  the  margin 
of  the  meatus,  and  about  the  anus. 

Pathology  of  Chancroid. — This  does  not  differ  from  that  of  an  ordi- 
nary ulcer.  The  surface  is  covered  with  pus  and  necrotic  tissue.  The 
base  shows  a  round  cell  infiltration,  with  proliferation  of  connective  tissue 
cells  and  dilatation  of  blood  vessels. 

Appearance  and  Characteristics  of  Chancroid. — There  is  seeming- 
ly a  period  of  incubation  of  from  one  to  seven  days  between  exposure  and 
the  appearance  of  the  lesion.  The  ulcer  may  be  single,  but  it  is  more  often 
nmldlde.  Any  mucous  or  cutaneous  surface  which  conies  in  contact  with 
•  minmry  sore  is  likely  to  become  infected  and  be  the  site  of  a  secondary 
The  lesion  during  its  first  stage  is  represented  by  a  pustule,  this 


176  SUKGICAL  DISEASES  DUE  TO  SPECIFIC  OfiCANISUS 

ruptures  leaving  an  ulcer.  The  ulcer  pr<^es5es  rapidly,  has  ra^ed,  exca- 
vated and  irregular  borders  and  a  soft  base.  The  surface  is  covered  with 
pus  and  necrotic  tissue  and  the  discharge  is  free. 

It  is  claimed  that  a  follicular  ulcer,  or  one  which  comes  from  infec- 
tion of  a  hair  follicle,  often  has  an  indurated  base.  A  chancroid  often  causes 
suppuration  in  one  or  more  of  the  related  inguinal  glands. 

DiAGXosis.— The  chancroid  is  to  be  differentiated  from  a  chancre,  from 
herpes,  from  a  follicular  ulcer  and  from  the  lesions  of  balano-posthitis. 
The  principal  differences  between  a  chancre  and  chancroids  are  that  the 
latter  have  ?.  soft  base,  are  multiple,  occur  in  succession,  and  are  often  fol- 
lowed bv  a  chancroidal  bubo. 
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Treatment. — Preventive,  In  case  of  exposure  infection  may  often  be 
prevented  by  washing^  the  glans  and  folds  of  skin  and  mucous  membrane 
with  some  mild  antiseptic  solution  such  as  carbolic  acid  or  bichloride,  at  the 
same  time,  if  an  abrasion  exist,  it  should  be  cauterized  with  carbolic  acid  or 
nitrate  of  silver. 

Dry  Treatment  of  Chancroid, — In  carrying  out  this  line  of  treat- 
ment the  ulcer  and  the  surrounding  parts  should  be  carefully  cleansed  with 
sonic  mild  antiseptic,  dried  and  then  lightly  dusted  with  calomel,  aristol, 
acctanilid,  or  zinc  oxide.  These  cleansings  and  dustings  are  repeated  from 
four  to  six  times  every  twenty-four  hours.  After  the  powder  has  been  ap- 
plied a  thin  strip  of  absorbent  cotton  is  wound  about  the  part.  Dry  dress- 
ings are  indicated  in  lesions  of  moderate  severity  without  pronounced  in- 
fla!7iination  or  profuse  discharge. 

IVet  Dressings. — These  dressings  should  be  mildly  antiseptic,  a  solu- 
tion of  carbolic  acid,  six  to  eight  drops  to  the  ounce,  bichloride  i  :3,ooo,  or 
black  wash  may  be  used.  Strips  of  absorbent  cotton  or  gauze  are  wet  in 
one  of  these  solutions  and  applied  to  the  ulcer.  The  dressing  should  be  fre- 
quently changed.  Moist  dressings  are  applied  to  cases  in  which  the  in- 
flammation is  pronounced,  the  swelling  marked,  and  the  discharge  profuse. 

Cautcrication. — Chancroids  which  are  seen  early,  as  well  as  those 
which  show  a  tendency  to  spread,  should  be  cauterized.  Pure  carbolic  acid 
may  be  used  for  this  purpose.  It  is  applied  by  winding  a  bit  of  cotton  on 
the  end  of  a  tooth-pick,  dipping  it  into  the  acid  and  brushing  the  surface 
of  the  ulcer. 

COMPLICATIONS  OF  CHANCROID-PHIMOSIS. 

If  a  patient  has  a  long  foreskin,  with  or  without  a  contractured  pre- 
putial opening,  and  acquires  a  chancroid  upon  the  glans  penis  or  upon  the 
internal  surface  of  the  preputial  sac.  he  is  likely  to  suffer,  in  consequence 
of  the  inflammaton'  swelling  and  the  fiedeiiia  of  the  foreskin,  from  phimosis. 
In  these  cases  there  is  a  pronounced  di.-ciiarj.je.  r^ften  great  swelling,  and 
severe  pain. 

Diagnosis. — The  process  is  to  be  differentiated  principally  from  gon- 
orrhoea. If  there  was  an  absence  of  urethral  discharge  and  of  pain  on 
urination,  at  the  time  the  swelling  commenced,  and  if  a  slight  induration 
can  be  felt  in  the  foreskin,  the  probabilities  are  that  the  condition  is  one  of 
chancroidal  ulcer. 

Tre.atment. — There  should  be  an  effort  made  t«)  cleanse  the  preputial 
sac  by  frequent  irrigations  through  a  small,  soft  catheter.  If  this  cannot 
be  satisfactorily  done  and  the  inflammation  rloes  not  readily  suhside.  the 
foreskin  should  be  slit  no  along  its  dorsal  surface  sf>  as  to  freely  expose 
the  lesions.  Then  the  incision  and  chancroid  should  he  thorougiily  cleansed, 
and  following  this  in  ordinary  cases  a  circnnici^ion  is  done. 

PAEAPHIMOSIS. 

This  condition  occasionallv  occurs  as  the  result  of  a  chancroid  heini/ 
situated  on  the  external  surface  of  the  foreskin.  In  these  cases,  after  a 
thorough  cleansing  of  the  parts,  the  ulcer  should  W  cauterized  and  reduc- 
tion attempted  bv  continued  pressure  on  the  glans  while  contraction  is  made 
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forwards  upon  the  foreskin.    If  redtictxon  is  not  readily  accomplished,  the 
strictured  prepuce  should  be  divided  and  the  raw  surfaces  cauterized. 

OANOBENE  OB  PHAOEDEHA. 

As  the  result  of  violent  infection,  uncleanliness  and  a  state  of  lowered 
vitality,  great  swelling  with  interference  of  circulation  and  subsequent  gan- 
grene of  a  large  portion  of  the  foreskin  may  occur,  or  the  destruction  may 
occur  in  molecular  iorm  (phagedena).  In  some  of  these  cases  the  scrotum 
and  perineum  are  extensively  invaded  and  nothing  but  the  stump  of  the 
penis  left. 

The  treatment  in  these  cases  is  to  relieve  the  circulation  bv  free  in- 
cision  and  cure  the  infection  by  vigorous  curettage,  and  the  cutting  away 
with  a  knife  or  scissors  of  all  highly  infected  tissue.  The  wound  should 
then  be  cauterized  and  free  drainage  maintained. 

At  the  same  time  it  is  necessary  to  give  attention  to  the  general  condi- 
tion of  the  patient,  which  is  usually  in  a  deplorable  state. 

BUBO  ABB  LTMPHABENITIS. 

This  is  an  infective  inflammation  of  the  related  lymphatic  glands  in 
the  groin  following  the  occurrence  of  chancroid  upon  the  genitalia.  The 
process  usually  goes  on  to  suppuration.  It  is  the  most  frequent  complication 
of  chancre  and  is  said  to  occur  in  from  five  to  thirty  per  cent,  of  the  cases. 
In  persons  who  are  cleanly  in  their  habits,  and  in  cases  in  which  the  chan- 
croid can  be  kept  clean^this  complication  is  not  likely  to  occur.  The  process 
is  usually  unilateral  and  upon  the  side  of  the  chancroid,  although  in  cases  in 
which  the  ulcer  occurs  near  the  fraenum  it  mav  be  bilateral. 

Symptoms. — There  is  at  first  pain  in  the  groin,  increased  by  motion. 
The  pain  is  followed  bv  swelling  of  one  or  more  of  the  lymphatic  glands 
situated  above  the  saphenous  oi)ening  and  below  Poupart's  ligament.  As  the 
swelling  progresses  the  pain  is  often  excruciating  and  is  increased  by 
motion.  The  skin  becomes  adherent  to  the  gland,  infected,  reddened  and 
fluctuation  makci:  it  appearance.  After  a  time  the  pus  is  discharged  through 
an  opening  in  the  skin.  The  capsule  of  the  gland  may  rupture  and  the  pus 
find  its  way  into  the  subcutaneous  tissue  and  be  discharged  through  the  skin 
after  making  a  circuitous  fistulous  tract. 

Treatment. — The  condition  can  usually  be  avoided  by  proper  antiseptic 
treatment  of  the  ulcer  and  the  i)rcvention  of  retained  secretions  within  the 
preputial  sac.  If  the  ^lans  becomes  infected,  it  is  advisable  to  put  the  patient 
to  bed,  open  the  ])ovvels  vip^orously  and  apply  an  ice-bag  to  the  inflamed 
region.  If  this  is  not  heli)fiil,  an  ointment  consisting  of  ichthyol,  I  drachm, 
and  vaseline,  ^  dniclinis.  with  10  j^rains  of  extract  of  belladonna,  may  be 
applied  to  the  intlaiued  area,  nijj^ht  and  morning.  The  part  is  then  covered 
with  several  thicknesses  of  j^^auze  and  a  spica  bandage  applied.  If  after 
from  twenty-four  to  tliirty-six  hours  of  this  treatment  there  is  no  improve- 
ment, but  on  the  ontrar)-  the  condition  becomes  aggravated,  the  infected 
glands  shoulfl  he  excised.  An  incision  is  made  below  Poupart's  ligament 
and  the  glands  shelled  out,  or  if  they  are  adherent,  or  there  is  periadenitis, 
they  may  he  removed  en  masse.  These  inlands  lie  between  the  superficial  and 
deep  fascia.     The  position  of  the  femoral  vessels  beneath  the  deep  fascia 
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should  be  remembered.  In  place  of  excision,  antiseptic  injections  may  be 
made  directly  into  the  enlarged  glands  for  the  purpose  of  arresting  the 
infective  process  and  establishing  resolution.  From  ten  to  fifteen  drops  of  a 
ten  per  cent,  solution  of  carbolic  acid  are  injected  into  each  of  the  enlarged 
glands.  If  pus  formation  and  fluctuation  is  manifest,  a  free  incision  should 
be  made  into  the  suppurating  area.  The  cavity  should  be  thoroughly  curetted 
and  then  lightly  packed  with  iodoform  gauze.  Before  packing  the  cavity 
it  b  well  to  explore  with  the  finger  in  order  to  ascertain  if  tiiere  are  any 
imperfectly  drained  pockets ;  if  any  are  found,  the  incision  may  be  extended 
so  as  to  expose  them.  The  wound  should  be  re-dressed  and  re-packed  each 
day,  or  everj-  second  day,  until  healing  is  completed. 

SYPHILIS. 

Syphilis  is  a  contagious,  inoculable  disease  and  one  that  is  capable  of 
being  transmitted  bv  heredity.  In  acquired  syphilis  the  disease  is  charac- 
terized (i)  by  the  appearance  of  a  chancre;  (2)  by  general  lymphatic  in- 
volvement and  superficial  lesions  upon  the  skin  and  mucous  membranes; 
(3)  by  chronic  inflammation  of  the  cellular  and  vascular  tissues  including  the 
bones  and  periosteum. 

At  the  present  time  there  seems  to  be  but  little  doubt  but  that  syphilis 
is  caused  by  a  specific  micro-organism,  the  spirocheta  pallida,  described  by 
Schaudinn  and  HoflFmann  in  May.  1905  (Fig.  90). 

Immunity  to  Syphilis. — The  syphilitic  virus  cannot  be  inoculated 
upon  persons  suffering  from  acquired  syphilis,  nor  on  one  who  has  inherited 
syphilis  from  the  parents,  one  or  both,  nor  on  a  mother  who  has  borne  a 
syphilitic  child,  even  though  she  has  shown  none  of  the  manifestations  of 
syphilis.  It  is  possible  in  the  rarest  of  cases  for  reinfection  to  occur  in  a 
case  of  acquired  syphilis. 

The  Contagion  of  Syphilis. — The  secretions  from  a  chancre  and 
from  the  secondary  eruptions,  as  well  as  the  blood  of  the  patient  during  this 
period,  are  all  capable  of  transmitting  the  disease. 

Methods  of  Contagion. — Contagion  may  be  either  immediate  or 
mediate.  Immediate  contagion  is  from  one  person  to  another  and  usually 
takes  place  during  sexual  intercourse.  It  may,  however,  occur  through 
wounds  upon  the  hands  or  abrasions  ujion  the  lips,  or  in  consequence  of  un- 
natural practices. 

Mediate  contagion  is  not  by  direct  contact,  but  by  the  use  of  infected 
spoons,  cups,  pipes,  cigars,  handkerchiefs,  clothing,  razors,  surgical  and 
dental  instruments,  and  human  vaccine  lymph. 

Types  of  Syphilis. — Syphilis  may,  in  very  exceptional  cases,  com- 
mence and  end  with  a  chancre  and  inguinal  adenitis,  there  being  no  secondary 
or  teritiarv'  stage.  In  these  cases,  if  such  there  are.  it  is  presumed  that  the 
infection  has  been  very  mild  and  has  been  overcome  by  systemic  resistance. 
Again  the  chancre  mav  be  followed  by  general  adenitis  and  a  secondary 
eruption,  while  no  tertiar>'  symptoms  make  their  appearance.  These  are 
called  benign  cases  of  syphilis.  In  the  so-called  malignant  syphilis,  the 
chancre  often  shows  destructive  tendencies,  in  that  it  enlarges  rapidly  and 
IS  often  the  site  of  sloughing.  In  these  cases  there  is  likely  tc  be  marked 
fever  and  pronounced  anaemia,  while  ulcers  form  within  the  mouth  and 
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nose.  During  the  secondary-  stage  gummaU  and  deep  ulcers  are  likely  to 
appear,  with  involvement  o£  the  bones,  viscera,  and  nervous  system. 

Periods  of  Syphilis. — 

I. — Period  of  primary  incubation.  This  is  the  time  intervening  between 
exposure  and  the  appearance  of  the  primary  lesion  or  chancre.  This  is  of 
about  three  weeks  duration. 

II. — Period  of  secondary  incubation.  This  is  the  time  which  elapses 
between  the  appearance  of  the  chancre  and  the  development  of  secondary 
symptoms.    This  period  has  a  duration  of  about  six  weeks. 

III. — Period  of  secondary  si'mptoms.  The  symptoms  occurring  during 
this  time  are  fever,  anaemia,  syphilitic  neuralgia  and  eruptions  upon  the  skin 
and  mucous  membranes.  It  has  a  duration  of  from  twelve  to  eighteen 
months. 

IV. — Intermediate  period.  During  this  time  the  patient  may  be  entirely 
free  from  the  sjmptoms  of  syphilis,  or  may  have  slight,  secondary  symptoms 
followed  by  complete  recoverj-  or  by  the  symptoms  of  tertiary  syphilis.  This 
period  lasts  from  two  to  four  years. 


Fig,  114. — Hard  chancre. 

\', — Period  of  tertiary  symptoms.  During  this  time,  gummata,  ulcers, 
chronic  inflamniaticms  uf  tht  pcrinsteum  and  bone,  infiltration  of  the  viscera, 
and  affections  of  the  ikitvous  astern  are  likely  to  make  their  appearance. 
These  lesions  iisuaih  occur  durinff  the  third  and  fourth  year  following  the 
chancre. 

It  should  be  uudiTstiKiil  that  these  periods  are  not  alwajs  definite  and 
well  defined,  hut  that  uiu'  often  runs  into  the  other,  while  the  tertiary  period 
is  usually  absent  in  properly  treatt'd  cases. 

The  Primary  Lf-Siox  or  Chancre- — This  is  frequently  represented 
by  a  small  spot  of  crvihenia  which  in  a  few  hours  becomes  converted  into 
a  papule.  The  jiapule  t,'radually  expands  in  circumference  and  depth  while 
it  loses  its  superficial  epithelium  ami  in  a  few  days  becomes  surrounded  by 
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Under  ordinary  conditions  a  chancre  is  an  ulcer.  It  is  cup-shaped  with 
a  smooth  surface,  sloping  margins  and  has  a  gra3rish  false  membrane  cling- 
ing to  its  center  (Fig.  114). 

Induration, — The  most  characteristic  feature  of  the  syphilitic  chancre 
is  its  induration.  This  is  manifest  by  the  end  of  the  first  week  and  reaches 
its  height  at  the  end  of  the  second  week.  The  induration  is  due  to  a  cellular 
infiltration  of  the  connective  tissue  and  of  the  walls  of  the  blood  vessels 
in  the  deeper  layers  of  the  skin.  The  induration  may  be  superficial  or  deep 
depending  upon  the  extent  and  location  of  the  infiltration.  In  superficial 
indurations  the  chancre  if  picked  up  and  pressed  laterally  between  the  thumb 
and  finger,  gives  a  sensation  as  though  a  piece  of  writing  paper  was  within 
the  tissues.  When  the  induration  is  deeper  the  feeling  is  that  of  a  piece  of 
parchment,  and  when  still  deeper  that  of  a  piece  of  binder's  board  implanted 
within  the  tissues.  The  induration  of  the  chancre  not  only  varies  greatly. 
bnt  may  even  be  destroyed  by  pyogenic  or  chancroidal  infection.  The  in- 
duration is  greatest  in  man  when  the  chancre  is  situated  in  the  corona  glandis, 
upon  the  glans  penis,  and  within  the  foreskin.  The  niduration  is  less  marked 
in  women  and  especially  so  when  situated  upon  the  lesser  labia  or  four- 
chette. 

Location, — ^The  chancre  may  be  situated  upon  any  portion  of  the  body. 
Genital  chancres  are  those  located  upon  the  genitalia,  while  extra-genital 
chancres  are  those  situated  upon  other  portions  of  the  body.  The  extra- 
genital chancre  is  most  often  found  upon  the  lips,  mucous  surfaces  of  the 
mouth,  anus,  hippie,  and  fingers.  As  a  rule  extra-genital  chancres  are  ac- 
quired in  an  innocent  way.  The  extra-genital  chancre  is  often  not  charac- 
teristic in  that  at  times  the  lesion  is  slight,  scarcely  attracting  attention, 
and  again  as  the  result  of  pyogenic  infection^  the  induration  may  be  ab- 
sent. 

The  Different  Varities  of  Chancre. — 

A  clxancrous  erosion.  More  than  one-half  of  the  cases  take  this  form. 
At  first  there  is  a  simple  erosion  as  might  be  produced  by  the  finger  nail, 
later  this  takes  on  the  characteristics  of  an  ulcer,  becomes  oval,  and  has  a 
raw  surface,  the  center  of  which  is  covered  by  a  grayish,  false  membrane. 
The  ulcer  is  surrounded  by  a  dusky,  red  areola  and  from  its  surface  there 
is  discharged  a  blood-stained  serum.  In  this  lesion  the  epidermis  exfoliates, 
but  the  skin  is  not  destroyed.  The  induration  is  like  parchment  and  occurs 
at  the  end  of  the  first  week. 

Second:  A  chancrous  ulcer.  This  may  be  superficial  or  deep.  The 
superficial  ulcer  invades,  but  does  not  destroy,  the  skin.  It  is  covered  by 
a  thin  membrane,  has  a  sero-sanguinous  discharge,  and  the  induration  pre- 
sents itself  as  a  small  nodule.  The  d^ep  ulcer  has  sloping  sides,  a  moderate 
discharge,  and  a  cartilaginous  hardness. 

Third:  The  indurated  papule.  In  this  lesion  the  skin  is  not  broken. 
The  papule  consists  of  a  hard,  dusky,  raised  tubercle  which  is  well  defined 
and  may  be  large  or  small. 

The  well  known  characteristics  of  the  chancre  n-.ay  bo  so  modified  as  to 
escape  recognition.  Pyogenic  or  chancroidal  infection  may  rul  the  chancre 
of  its  hardness,  or  the  chancre  may  lose  its  induration  with  the  appearance  of 
secondary  symptoms. 
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Diagnosis  of  Chancre. — In  the  future  this  will  probably  depend  upon 
the  discovery  of  the  specific  germ.  There  are,  however,  certain  charac- 
teristics which  should  be  considered  and  which  are  almost  pathognomonic  of 
hard  chancre. 

Incubation. — An  ulcer  which  occurs  in  from  ten  to  thirty-five  days 
after  exposure  is  likely  to  be  specific.  If  the  lesion  is  represented  by  a  slight 
erosion  which  deepens  into  an  ulcer,  the  ulcer  refusing  to  heal  under  ordinary 
treatment  and  becomit^jf  markedly  indurated  at  its  base,  it  is  likely  to  be 
specific  in  character.  If  the  nearest  lymphatic  glands  steadily  increase  in 
size  and  hardness  without  pain  or  other  symptoms  of  inflammation,  the  en- 
largement commencing  about  one  week  after  the  development  ot  the  chancre, 
the  probability  of  the  specific  nature  of  the  ulcer  is  very  great. 

A  differential  diagnosis  will  rest  upon  the  period  of  incubation,  posi- 
tion, induration  and  the  painless  and  non-inflammatory  enlargtrment  of  the 
lymphatic  glands.  There  will  be  difficulty  in  differentiating  a  mixed  chancre 
from  a  chancroid,  because  in  the  former  the  characteristic  hardness  may 
have  been  destroyed  by  the  inflammatory  process.  If  an  ulcer  that  primarily 
is  devoid  of  hardness  develops  induration  in  two  or  three  weeks,  and  after 
another  week  painless  enlargement  of  the  lymphatic  glands  occurs,  the 
probability  of  the  specific  nature  of  the  sore  is  great. 

A  syphilitic  chancre  is  single,  or  if  multiple  they  all  occur  at  the  same 
time. 

Extra-Genital  Chancre. — These  occur  most  frequently  upon  the  lips, 
tongue,  breasts  of  nursing  women,  in  the  anal  region  and  upon  the  fingers  of 
physicians  and  midwives.  The  diagnosis  depends  largely  upon  the  bac- 
teriological findings,  the  characteristic  induration  of  the  ulcer,  the  primary 
enlargement  of  the  nearest  lymphatic  glands  and  the  non-responsiveness  to 
ordinary  treatment. 

Prognosis  of  Chancre. — The  healing  of  a  primary  lesion  :s  hastened 
very  much  by  the  administration  of  mercury.  If  this  is  commenced  early 
the  ulcer  may  heal  within  three,  six,  or  eight  weeks.  The  induration  and 
the  enlargement  of  the  glands  rcuiains  longer.  If  mercury  is  not  given  the 
induration  may  be  present  at  the  end  of  ten  or  twelve  months. 

SYPHILITIC  LYMPHADENITIS  OR  BUBO. 

When  the  chancre  is  situated  upon  the  genitals  the  related  inguinal 
glands  become  enlarged  at  the  end  of  the  first  week.  These  glands  ,are 
pa  in  loss,  freely  movable,  and  attain  the  size  of  an  almond.  The  enlarge- 
UK-iit  is  (jiiite  characteristic  of  primary  syphilis. 

SECONDARY  OR  CONSTITUTIONAL  SYPHIUS. 

1  hr  limr  liap.siiijL::  hctwocn  the  occurrence  of  the  chancre  and  the  ap- 
l«»\M.mii'  •»!  ilu'  ^rci'iularx  symptoms  is  about  six  weeks.  This  period  in 
r\»  I  piiMiul  msi.iiKr>>  :na\  ho  prolonged  to  six  months  or  mav  be  shortened 
t..  u\,.  w.tK-  1  hiiiiii:  ilii<  period  the  syphilitic  virus  becomes  disseminated 
(!ii.»n;li  ilu-  1.',..,  >,!  .11'..!  i!k-  ti->uc>  of  the  lx)dy,  the  fonner  of  which  is  now 
III tt  I  ( i« III* 

I  hi  fii-.i  V  ii-.!;['M..!m!  -\m])toins  of  syphilis  are  changes  in  the  con- 
Miiiuni      'I   i.:v    M- '  :   w'l'i  .1  <:ir:inuiit.)n  in  the  hemoglobin  ami  red  blood 
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corpuscles,  and  an  increase  in  the  leukocytes.  The  anaemia  may  become 
ven'  marked  as  the  disease  progresses.  Following  this  there  is  an  indolent 
enlargement  of  the  superficial  lymphatic  glands  of  the  body.  It  is  probably 
true  that  all  of  the  glandular  structures  arc  more  or  less  implicated,  but  the 
enlargement  of  the  post-cervical  glands,  which  extend  as  a  chain  from  the 
occiput  along  the  posterior  border  of  the  trapezius,  as  well  as  the  enlarge- 
ment of  the  epitrochlear  glands  is  considered  almost  pathognomonic.  The 
enlargement  of  the  glands  mentioned  is  much  more  characteristic  than  is  the 
enlargement  of  the  anterior  cervical,  axillary,  or  submaxillary  glands.  This 
enlai^ement  occurs  at  about  the  end  of  the  sixth  week  after  the  appearance 
of  the  chancre.  The  glands  are  sm^ll,  seldom  larger  than  a  hazel-nut,  are 
hard,  smooth,  freelv  movable  and  painless.  They  never  undergo  suppura- 
tion unless  mixed  infection  occurs.  This  general  enlargement  of  the  super- 
ficial lymphatic  glands  is  not  to  be  confounded  with  the  enlargement  of  the 
inguinal  glands,  which  occurs  at  the  end  of  the  first  week  following  the  ap- 
pearance of  the  chancre. 

SYPHHrriC  FEVER. 

Fever  is  likely  to  occur  at  about  the  time  of  the  lymphatic  enlargement 
and  at  the  time  of  or  just  preceding  the  cutaneous  eruption.  The  fever  may 
reach  102  degrees  Fahr.,  or  even  more.  It  is  usually  associated  with  head- 
ache, loss  of  appetite,  and  general  depression.  The  fever  may  be  entirely 
absent.    It  usually  disappears  after  the  occurrence  of  the  eruption. 

SYPHILITIC  NEURALGIA. 

This  is  usually  coincident  with  the  fever.  Acute  pain  may  be  felt  in 
the  back  of  the  neck,  back  and  shoulders,  while  at  times  the  patient  com- 
plains of  severe  pain  in  the  bones. 

CUTANEOUS  ERUPTIONS. 

It  is  impossible  in  a  work  like  this  to  enter  exhaustiyely  into  a  considera- 
tion of  the  cutaneous  eruptions  of  syphilis.  At  the  outset  it  should  be  borne 
in  mind  that  the  skin  eruptions  occurring  (hiring  the  secondary  stage  of 
syphilis  are  not  distinctive,  but  that  almost  oyery  form  of  eruption  may  be 
simulated.  They  are  especially  characterized  by  tlicir  polymorphism,  that 
is,  before  one  form  of  rash  disappears  anr)thcr  or  ditteront  kind  makes  its 
appearance.  They  develop  slowly,  are  painle^-s  and  flo  not  itcli.  They  are 
rounded  in  form,  symmetrical  and  tend  to  scale.  Tluv  are  superficial,  of  a 
copper  color,  and  yield  to  mercurial  treatment. 

The  roseola  or  macular  syphilide  is  one  of  thr  earliest  aiirl  uKv^t  fre- 
quent of  the  skin  eruptions.  It  usually  makes  its  a])poarance  at  the  end  of 
the  sixth  week  after  the  development  of  liic  cliaiKi\'.  The  i-pots  are  due 
to  a  hyperaemic  condition  of  the  superficial  layers  of  the  skir.  They  are 
round,  or  oval,  well  defined,  not  elevated,  and  ilu-  <ize  <»f  a  s])]ii  j)ea  or  ten 
cent  piece.  At  first  they  are  of  a  lij^ht.  ro^e  red,  tlie  color  disappcarini,^  on 
pressure,  later  they  assume  a  reddish-hrown  or  "raw -ham"  c^lor  and  l")e- 
come  pigmented.  The  number  and  size  of  these  s])ots  yarics  -reatl\.  The 
eruption  is  most  abundant  on  the  chest,  ahdonien.  iii)i>er  extremities,  and 
neck,  and  is  more  marked  on  the  llexor  than  on  the  extent. m-  sprfaces.  'Hie 
rash  readilv  disappears  under  mercurial  treatment. 


184  SURGICAL  DISEASES  DUE  TO  SPECIFIC  ORGANISMS 

Papular  Syphilides. — These  may  occur  in  the  early  or  late  secondary 
Stage.  The  papules  are  of  two  kinds,  the  acuminate  and  the  flat.  Each  of 
these  may  be  divided  into  a  small  and  large  papular  eruption. 

The  small  acuminate  papular  syphilide  usually  makes  its  appearance 
during  the  first  six  months  following  infection  and  becomes  fully  developed 
during  the  course  of  two  weeks.  The  eruption  is  in  the  form  of  reddish 
circumscribed  elevations  of  the  size  of  a  millet  or  hemp  seed,  which  grow 
in  patches  or  groups  containing  from  ten  to  forty  papules.  If  situated  near 
a  hair  follicle  the  papule  may  be  capped  with  a  vesicle,  pustule  or  scale.  The 
color  is  at  first  light  red,  later  a  reddish-brown  and  then  often  copper- 
colored.  The  eruption  usually  appears  first  about  the  neck,  forehead,  and 
wrists,  and  often  assumes  the  circinate  form. 

The  Large  Acuminate  Papular  Syphilide. — These  papules  are  usually 
few  in  number  and  are  associated  with  the  small  papules.  The  eruption 
occurs  most  frequently  on  the  back,  gluteal  regions,  calves  of  the  legs,  and 
extensor  surface  of  the  arms. 

Small,  Flat  Papular  Syphilide,  These  are  small,  round  or  oval,  dis- 
tinctly flattened  papules.  The  lesions  occur  especially  on  the  flexor  surfaces 
of  the  arms  and  legs,  on  the  face  and  on  the  anterior  or  posterior  surface  of 
the  body.    In  color,  the  papules  are  a  dark  brown. 

The  Large  Flat  Papular  Syphilide.  These  spots  are  round  or  oval  and 
vary  in  size  from  that  of  a  split  pea  to  that  of  a  ten  cent  piece,  or  even 
larger.  The  borders  are  sharply  defined  and  the  lesion  elevated  above  thj 
surface  of  the  skin.  The  papules  are  firm  and  have  a  flat,  somewhat  shiny 
surface.  In  color  thev  may  be  bright-red  or  copper-color.  These  lesions 
usually  occur  in  the  micUlle  or  late  secondary  stage.  The  papular  eruption 
is  free  from  pain  and  itching.  It  is  widely  distributed,  being  found  upon 
the  forehead,  face,  back  of  neck,  shoulders,  chest,  abdomen,  flexor  surfaces, 
scrotal  and  anal  regions.  Dry  papules  may  become  moist  as  the  result  of 
contact  of  skin  surfaces  and  as  the  result  of  warmth,  profuse  perspiration, 
or  unusual  delicacv  of  the  skin.  As  the  result  of  irritation  they  may  become 
converted  into  condylomata,  papillomaia  or  warty  growths. 

Condylomata  are  especially  fre(|nent  about  the  genitalia  and  are  due 
to  the  cc^ilcsence  of  individual  pa])ules  and  the  stimulation  of  irritating  dis- 
charj^a's.     In  wonien  thev  are  frequent  about  the  labia  and  perineum. 

Moisr  Pmtlks. — Moist  papules  give  rise  to  a  very  disagreeable  and 
fetid  diseharj^e  which  i>  hi;^dily  contagious.  This  is  especially  true  when 
till'  t'rnj>li«Mi>  a:e  situated  about  the  genitalia. 

Pai'Cio  S<,'rAM()rs  Svi'ii  ir.ii  1:. — Alth()n«^h  all  forms  of  papules  may 
at  -«onie  time  in  their  e«lnT•>^r  inideriLro  des(|uaniation,  there  is  in  this  varietv 
Mioh  a  di>tiniMive  tendeih'\  {>^  «les(jnamate  as  t«>  make  it  characteristic.  The 
scales  are  n.Miallv  t"«Min«I  at  tlic  apex  of  the  paj)ule.  They  are  of  an  ashy 
gra\'  cc.l«)r  and  sli,,u  liiije  icndfiicx-  to  ext'oliale.  i*encath  the  scales  a  red- 
dish brown  jiiii'iilf  i>>  t  ^  In-  scr-n.  In  >.^nie  cases  scales  are  at  the  base  of 
the  papule  ^i\in^  it  a  fra\ed  «  nt  appearance.  This  lesion  is  olt'-n  met  with 
on  the  t"ac'-.  idiiii.  anions-  the  eve-hrow-.  alono-  the  naso-labial  folds,  and 
perhaps  nio>t  freMueiitlx  ..n  thi  palms  and  <oK-s.  Late  in  the  course  of  the 
eruption  and  a-  thr  result  ..|"  c<>'desence  not  only  circitiate  forms  occur  but 
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Palmar  and  Plantar  Syphilides. — In  consequence  of  the  thicknesj- 
of  the  epidermis  eruptions  upon  the  palms  and  soles  are  not  ordinarilv 
markedly  elevated  but  occur  as  thickened,  discolored,  irregular  patches,  the 
size  of  a  split  pea  or  even  that  of  a  nickle.  The  center  of  the  patch  is  often 
copper-colored,  while  the  edges  are  covered  with  dark,  grayish  scales. 

Pustular  Syphilide. — Pustules  may  occur  as  an  early  or  late  mani- 
festation of  syphilis.  The  lesions  vary  in  size  from  that  of  a  pin's  head  to 
that  of  a  split  pea.  They  are  of  various  shapes,  flat,  hemispherical  or  ir- 
regular. They  may  develop  from  a  papule  or  vesicle.  The  pus  usually 
desiccates  forming  crusts,  beneath  which  there  are  punched-out  ulcers.  The 
crusts  may  be  thin  or  thick,  reddish  or  greenish-black.  The  pustular  syphilide 
usuallv  occurs  in  weak,  debilitated  or  cachectic  individuals. 

The  Mucous  Membranes. — The  syphilitic  affections  of  the  mucous 
membranes  correspond  in  a  general  way  with  those  of  the  skin.  The  lesions 
may  occur  as  er>'thematous  or  papular  eruptions  or  in  the  form  of  g^mmata. 
The  appearance  of  the  eruptions  is  modified  in  consequence  of  the  heat, 
moisture  and  irritation  incident  to  the  location.  In  the  erythematous  syphi- 
lide of  the  throat  it  becomes  red,  hyperaemic,  cedeniatous,  and  often  super- 
ficially ulcerated.  The  process  most  frequently  implicates  the  pillars  of  the 
fauces,  the  soft  palate  and  uvula. 

Papular  Syphilide. — The  papular  eruption  may  occur  as  an  erosion, 
a  whitish  diphtheroid  area,  a  vegetating  papule,  an  ulceration  or  as  a  scaly 
patch.  The  moist  mucous  patch,  the  so-called  dij)hthcroid  papule,  appears 
as  a  small  or  large,  discrete  or  confluent  papule  covered  with  a  gray  white 
pseudo  membrane.  The  mucous  patch  is  but  slijrhtly  elevated  above  the 
surrounding  surface,  but  is  sharply  defined  by  a  du?ky-red  hyperaemic  zone. 
If  the  pseudo-membrane  covering  the  patch  is  removed  a  bleeding  surface 
is  left.  This  form  of  mucous  patch  is  found  in  the  inside  ot  the  cheeks, 
lips  and  at  the  angles  of  the  mouth.  These  eruptions  make  tlieir  appearance 
during  the  secondarv  stage. 

Tudercl'Lar  Syphilide. — This  eruption  appears  as  round  or  flat  eleva- 
tions upon  the  surface  of  the  skin  of  the  size  of  a  pin's  head  or  ahiiond. 
Thev  are  caused  bv  an  infiltration  of  the  entire  thickness  of  iho  skin.  The 
eruption  may  be  quite  general  or  localized,  confluent  or  discrete.  The  in- 
filtrate may  be  absorbed,  remain  stationary  for  a  lon^:  time,  or  go  on  to 
ulceration.  The  eruption  may  occur  during  the  early  secondarv  sta,e:e,  or  not 
until  late  in  the  tertiary  period. 

Location. — It  is  most  frequent  about  the  face,  lips,  nose,  forehead  and 
back  of  the  legs.    It  runs  a  chronic  course. 

SYPHILITIC  ALOPECIA. 

As  a  rule,  during  the  secondary  stage,  the  hair  become^  :lry.  loses  its 
lustre  and  falls  out.  There  may  be  a  general  thinning  of  tht^  hair  or  it  may 
come  out  so  as  to  leave  bald  patches.  The  areas  of  baldness  nia\  W  situated 
in  the  eye-brows,  within  the  beard,  or  upon  the  scalj:.  The  lunr  foHiclo<  ar« 
not  destroyed  and  the  hair  grows  again. 

PAINS  IN  THE  BONES. 

Late  in  the  secondarv  stage  severe  pains  oficn  occur  in  ilie  hones  and 
joints.     These  pains  may  be  associated  with  thickenini^  ^^\  the  periosteum, 
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especially  over  the  crest  of  the  tibia.  The  pains  are  more  severe  at  night 
and  the  part  affected  is  very  sensitive  to  the  touch.  The  condit*on  ordinarily 
readily  disappears  under  proper  treatment. 

STPHUmC  IBITIS. 

It  is  claimed  that  fifty  per  cent,  of  all  cases  of  iritis  are  of  syphilitic 
origin.  The  inflammation  may  assume  the  plastic,  or  parenchymatous  fomu 
The  process  occurs  usually  in  the  secondary  stage. 

Symptoms. — ^There  is  often  severe  supra-orbital  neuralgia,  which  is 
worse  at  night,  photophobia,  injection  of  the  ciliary  vessels,  diminished  and 
irregular  pupil,  altered  color  of  the  iris  from  effusion  and  posterior  synechia. 
In  the  parenchymatous  form  yellowish-red  nodules  occur  at  the  ciliary  or 
pupillary  border  of  the  iris.  The  exudates  clear  up  readily  luider  specific 
treatment. 

TERTIABT  SYPHILIS. 

GuMMATA  OF  THE  Skin. — Thcsc  IcsioHs  may  be  manifest  during  the 
first  year  following  infection,  but  as  a  rule  they  do  not  occur  until  the  tertiary 
period.  The  lesions  begin  as  a  cellular  infiltration  of  the  subcutaneous  tis- 
sue which  is  followed  bv  the  formation  of  new  connective  tissue.  The  in- 
filtrate  is  made  up  of  round,  epitheloid,  and  spindle  cells.  Occasionally 
giant  cells  are  formed.  As  a  result  of  this  infiltration  and  cellular  prolifera- 
tion a  node  or  gumma  is  produced,  which  may  vary  in  size  from  that  of  a 
cherry  to  that  of  a  hen's  t.^'g.  There  may  be  but  a  single  gumma  or  there 
may  be  many.  A  gumma  is  a  painless,  indolent  granuloma  which  is  poorly 
supplied  with  blood  vessels  and  ordinarily  breaks  down  into  a  gimimy  or 
mucilaginous  mass. 

A  gumma,  under  specific  treatment,  may  undergo  absorption  or  partial 
organization.  The  gummata  are  frequently  situated  upon  the  forehead^ 
arms,  forearms,  tibial  and  scrotal  regions. 

Gummata  of  ^Iucous  Membranes. — During  the  tertiary  stage,  these 
granulomata  occur  with  great  frequency  within  and  beneath  the  mucous 
membranes  of  the  mouth  and  iiaso-pharynx.  They  are  usually  of  small 
size  and  readily  break  down  forming  small,  ill-conditioned  ulcers.  They  are 
frequently  situated  upon  the  hard  and  soft  palate  and  nasal  septum  and  are 
seen  as  dusky-red,  well  circumscribed  infiltrations  of  about  the  size  of  an 
ordinary  split  pea.  As  the  result  of  their  breaking  down  and  subsequent 
ulceration,  the  hard  or  soft  palate  and  the  septum  of  the  nose  are  frequently 
perforated. 

Gummata  of  tiii:  Tc»X(;lk. — Gummata  are  occasionally  situated  in  the 
nnicous  of  suhmiicoiis  tissue  uf  the  tongue.  They  usually  are  of  small  size, 
not  larger  than  a  .qrajie-seed  f.r  cherry,  are  of  slow  growth  and  cause  little 
or  no  pain.  Thev  are  usually  situated  uj/on  the  dorsum  of  the  tongue  and 
readily  break  down  ])r(Hlucini^^  l)unched-out  ulcers. 

Gummata  may  also  infiltrate  the  muscular  structures  of  the  tongue, 
where  they  produce  ])ainless  inniors  (»f  considerable  size.  They  are  usually 
situated  upon  the  dorsum  an«l  may  reacli  the  size  (jf  a  lemon.    They  are  in- 
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Mflrt  gnnrdis,  wUch  finally  bresk  down  producing  a  gummy  or  mucilagin* 
MftwL 

DiferemiiaiiaH.  An  ulcer  of  the  tongue  due  to  the  breaking  down  of  a 
gaaauL  tabsi  be  differentiated  from  a  tubercular  and  from  an  epidieliomatous 
oloer.  The  gnmmatons  ulcer  has  these  characteristics :  It  has  been  preceded 
bjr  sjrphilis  and  by  a  pretty  well  circumscribed  node  or  nodes  upon  the 
doismn  of  the  tongue.  Both  the  node  and  ulcer  are  ustially  indolent  and 
punlcnb  The  ulcer  is  the  site  of  a  free  discharge,  has  a  hard  base  and 
onderaiined  borders.  It  may  occur  at  or  before  middle-life  and  is  influ- 
enced by  mercurial  treatment.  The  epitheliomatous  ulcer  is  ordinarily  very 
painfuL  It  is  not  preceded  by  induration.  It  occurs  in  people  past  middle- 
life.  It  is  not  influenced  by  mercurial  treatment  and  is  usually  small  and 
slowly  or  rapidly  progressive.  Tubercular  ulcers  occur,  as  a  rule,  in  the 
afcdf  they  are  small,  cup-shaped,  not  specially  indurated  but  painful  lesions. 
Ilie  patient  may  give  a  family  history  of  tuberculosis,  or  he  may  himself  be 
tubercular. 

Advanced  gununatous  infiltrations  of  the  mucous  membranes  invading 
the  muco-periosteum  or  muco-perichrondrium  are  not  infrequent.  In  these 
cases  the  blood  supply  is  interfered  with  and  large  ulcers,  which  invade  the 
bones  and  cartilages,  are  formed.  They  often  produce  marked  deformity  of 
the  nose  and  foce. 

8TFHIIIS  OF  PERIOSTEUH  AKD  BONE. 

These  affections  have  been  divided  by  Cornil  into  three  classes.  First, 
osteoperiostitis;  second,  rarifying  osteoperiostitis;  and  third,  gummatous 
osteomyelitis.  The  syphilitic  affections  of  bones  are  very  frequent,  espe- 
cially in  the  secondary  and  tertiary  periods. 

In  osteoperiostitis  the  lesion  implicates  the  periosteum  and  superficial 
layers  of  the  bone.  The  periosteum  is  hyperaemic  while  areas  of  embryonal 
cdUs  are  formed  between  the  periosteum  and  bone  producing  nodes.  The 
superficial  layers  of  bone  are  vesicular,  while  the  Haversian  canals  are  en- 
larged. The  nodes  may  not  be  larger  than  a  hazel-nut  or  as  larj^e  as  a  hen's 
tgg.  They  are  usually  smooth,  somewhat  elongated,  well  circumscribed, 
elastic,  very  sensitive  to  pressure,  and  the  site  of  severe  pain,  which  is  worse 
at  night  While  this  process  may  affect  any  of  tiie  hones  of  the  skeleton, 
it  most  frequently  implicates  the  tibia,  clavicle,  ulna,  sternum,  and  cranial 
bones.    The  process  ordinarily  yields  readily  to  i)ro])er  treatment. 

Rarifving  Osteoperiostitis. — In  this  alTection,  granulation  tissue 
is  formed  in  the  deeper  layers  of  the  [)crii)steam,  between  tlie  peiiosteum 
and  bone,  and  in  the  superficial  layers  of  ilu*  bore  Asa  result  of  the  pro- 
cess the  trabecule  become  in  part  absorl)cMl.  the  Haversian  canals  widened 
and  the  bone  rarified.  Under  specific  treatnunt  new  bone  is  formed,  re- 
placing that  which  was  absorbed.  This  proct*^s  of  l)<»iio  formation  may  be 
continued  beyond  that  which  is  requisite  for  rcjiair,  ami  result  in  a  narrowing 
of  the  canals  and  an  increased  density  of  the  Ix.iu-,  or  a  condiii.-.n  known  as 
osteosclerosis. 
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especially  over  the  crest  of  the  tibia.  The  pains  are  more  severe  at  night 
and  the  part  affected  is  very  sensitive  to  the  touch.  The  condition  ordinarily 
readily  disappears  under  proper  treatment. 

STPHumc  ntms. 

It  is  claimed  that  fifty  per  cent,  of  all  cases  of  iritis  are  of  syphilitic 
origin.  The  inflammation  may  assume  the  plastic,  or  parenchymatous  form. 
The  process  occurs  usually  in  the  secondary  stage. 

Symptoms. — ^There  is  often  severe  supra-orbital  neuralgia,  which  is 
worse  at  night,  photophobia,  injection  of  the  ciliary  vessels,  diminished  and 
irregular  pupil,  altered  color  of  the  iris  from  effusion  and  posterior  synechia. 
In  the  parenchymatous  form  yellowish-red  nodules  occur  at  the  ciliary  or 
pupillary  border  of  the  iris.  The  exudates  clear  up  readily  luider  specific 
treatment. 

TERTIARY  SYPHILIS. 

GuMMATA  OF  THE  Skin. — These  lesions  may  be  manifest  during  the 
first  year  following  infection,  but  as  a  rule  they  do  not  occur  until  the  tertiary 
period.  The  lesions  begin  as  a  cellular  infiltration  of  the  subcutaneous  tis- 
sue which  is  followed  bv  the  formation  of  new  connective  tissue.  The  in- 
filtrate  is  made  up  of  round,  epitheloid,  and  spindle  cells.  Occasionally 
giant  cells  are  formed.  As  a  result  of  this  infiltration  and  cellular  prolifera- 
tion a  node  or  gumma  is  produced,  which  may  vary  in  size  from  that  of  a 
cherry  to  that  of  a  hen's  ^^'g.  There  may  be  but  a  single  gumma  or  there 
may  be  many.  A  gumma  is  a  painless,  indolent  granuloma  which  is  poorly 
supplied  with  blood  vessels  and  ordinarily  breaks  down  into  a  giimmy  or 
mucilaginous  mass. 

A  gumma,  under  specific  treatment,  may  undergo  absorption  or  partial 
organization.  The  gummata  are  frequently  situated  upon  the  forehead, 
arms,  forearms,  tibial  and  scrotal  regions. 

Gummata  of  Mucous  Mkmbranes. — During  the  tertiary  stage,  these 
granulomata  occur  with  great  frequency  within  and  beneath  the  mucous 
membranes  of  the  mouth  and  naso-pharynx.  They  are  usually  of  small 
size  and  readily  break  down  forming  small,  ill-conditioned  ulcers.  They  are 
frequently  situated  u])on  the  hard  and  soft  palate  and  nasal  septum  and  are 
seen  as  duskv-red,  well  circumscribed  infiltrations  of  about  the  size  of  an 
ordinary  split  pea.  As  the  result  of  their  breaking  down  and  subsequent 
ulceration,  the  hard  or  soft  palate  and  the  septum  of  the  nose  are  frequently 
perforated. 

Gi.'MMATA  or  THK  Tc)N(;ri:. — (lunimata  arc  occasionally  situated  in  the 
mucous  of  suhiinicons  tissue  <>f  the  tonj^uie.  They  usually  are  of  small  size, 
not  larger  than  a  j^rajie-seed  «ir  cherry,  are  of  slow  growth  and  cause  little 
or  no  pain.  They  are  usually  situated  uj>r)n  the  dorsum  of  the  tongue  and 
readily  break  down  proihicini,^  ])unched-out  ulcers. 

Gummata  niav  also  intiltrate  the  uui>cular  structures  of  the  tongue, 
where  they  {)r<'duce  i)aiuless  tunmrs  <^i  eonsiderable  size.  They  are  usually 
situated  upon  the  tlorsum  and  nia\-  reacli  llie  size  (jf  a  lemon.     They  are  in- 
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dolent  growths,  which  finally  break  down  producing  a  gummy  or  mucilagin- 
ous fluid. 

Differentiation,  An  ulcer  of  the  tongue  due  to  the  breaking  down  of  a 
gumma  miist  be  differentiated  from  a  tubercular  and  from  an  epithcliomatous 
ulcer.  The  gummatous  ulcer  has  these  characteristics :  It  has  been  preceded 
by  syphilis  and  by  a  pretty  well  circumscribed  node  or  nodes  upon  the 
dorsum  of  the  tongue.  Both  the  node  and  ulcer  are  usually  indolent  and 
painless.  The  ulcer  is  the  site  of  a  free  discharge,  has  a  hard  base  and 
undermined  borders.  It  may  occur  at  or  before  middle-life  and  is  influ- 
enced by  mercurial  treatment.  The  epithcliomatous  ulcer  is  ordinarily  very 
painful.  It  is  not  preceded  by  induration.  It  occurs  in  people  past  middle- 
life.  It  is  not  influenced  by  mercurial  treatment  and  is  usually  small  and 
slowly  or  rapidly  progressive.  Tubercular  ulcers  occur,  as  a  rule,  in  the 
aged,  they  are  small,  cup-shaped,  not  specially  indurated  but  painful  lesions. 
The  patient  may  give  a  family  history  of  tuberculosis,  or  he  may  himself  be 
tubercular. 

Advanced  gummatous  infiltrations  of  the  mucous  membranes  invading 
the  muco-periosteum  or  muco-perichrondrium  are  not  infrequent.  In  these 
cases  the  blood  supply  is  interfered  with  and  large  ulcers,  which  invade  the 
bones  and  cartilages,  are  formed.  They  often  produce  marked  deformity  of 
the  nose  and  face. 

SYPHILIS  OF  PEBIOSTEUH  AKD  BONE. 

These  aflFections  have  been  divided  by  Cornil  into  three  classes.  First, 
osteoperiostitis;  second,  rarifying  osteoperiostitis;  and  third,  gummatous 
osteomyelitis.  The  syphilitic  affections  of  bones  are  very  frequent,  espe- 
cially in  the  secondary  and  tertiary  periods. 

In  osteoperiostitis  the  lesion  implicates  the  periosteum  and  superficial 
layers  of  the  bone.  The  periosteum  is  hyperaemic  while  areas  of  embryonal 
cells  are  formed  between  the  periosteum  and  bone  producing  nodes.  The 
superficial  layers  of  bone  are  vesicular,  while  the  Haversian  canals  are  en- 
larged. The  nodes  may  not  be  larger  than  a  hazel-nut  or  as  large  as  a  hen's 
^gg.  They  are  usually  smooth,  somewhat  elongated,  well  circumscribed, 
elastic,  very  sensitive  to  pressure,  and  the  site  of  severe  pain,  which  is  worse 
at  night.  While  this  process  may  affect  any  of  the  bones  of  the  skeleton, 
it  most  frequentlv  implicates  the  tibia,  clavicle,  ulna,  sternum,  and  cranial 
hones.    The  process  ordinarily  yields  readily  to  proper  treatment. 

Rarifying  Osteopkriostitis. — In  this  affection,  granulation  tissue 
is  formed  in  the  deeper  layers  of  the  periosteum,  between  the  periosteum 
and  bone,  and  in  the  superficial  layers  of  the  bone.  As  a  result  of  the  pro- 
cess the  trabeculae  become  in  part  absorbed,  tlie  Haversian  canals  widened 
and  the  bone  rarified.  Under  specific  treatment  new  bone  is  formed,  re- 
placing that  which  was  absorbed.  This  process  of  bone  formation  may  be 
continued  beyond  that  which  is  requisite  for  repair,  and  result  in  a  narrowing 
of  the  canals  and  an  increased  density  of  the  bone,  or  a  condition  known  as 
osteosclerosis. 
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Gummatous  Osteomyelitis. — In  this  affection  the  iiew  tissue  is  in 
the  form  of  a  node  or  nodes.  The  nodes  may  be  situated  beneath  the 
periosteum,  within  the  bone  or  in  the  medulla.  They  may  be  associated 
with  a  rarifying  or  productive  osteoperiostitis.  The  gummata  are  usually 
surrounded  by  condensed,  fibrous  tissue.  Gummatous  osteomyelitis  may  im- 
plicate any  of  the  bones  of  the  skeleton,  but  occurs  with  special  frequency 
in  the  bones  of  the  skull.  When  affecting  the  cranial  bones  they  are  often 
situated  within  the  diploe,  where  they  cause  great  destruction  of  bone. 

The  diagnosis  will  rest  upon  the  history,  location,  and  course  of  the 
disease,  and  upon  the  effect  of  therapeutic  measures. 

SYPHILITIC  AETHBALOIA. 

Pain  in  the  joints  may  occur  early  in  the  secondary  stage.  The  large 
joints  are  most  frequently  implicated,  especially  the  knees.  The  pain  -s 
often  \try  severe  and  is  worse  at  night.  The  joint  is  somewhat  stiffened, 
but  there  is  neither  redness  of  the  skin  nor  swelling  of  the  affected  joint. 
The  process  readily  yields  to  treatment. 

SYNOVITIS  OF  SYPHILITIC  ORIGIN. 

In  this  affection  the  synovial  membrane  may  be  practically  of  normal 
thickness,  or  if  the  process  occurs  in  the  late  tertiary  period  it  may  become 
greatly  thickened.  In  synovitis  of  the  secondary  stage,  the  eft'usion  is  slight, 
but  the  pain  is  severe  and  worse  at  night.  In  synovitis  of  the  tertiary  period, 
with  marked  thickening  of  the  synovial  membrane,  the  effusion  is  usually 
pronounced,  the  swelling  great  and  the  pain  severe. 

The  diagnosis  will  rest  upon  the  history,  the  absence  of  gonorrhoea  or 
a  trauma,  the  course  and  response  to  treatment. 

MYOSITIS. 

Syphilitic  myositis  may  occur  in  one  of  three  forms ;  the  irritative,  the 
diffuse  interstitial  and  the  gummatous  myositis.  In  the  irritative  form  the 
muscles  are  sensitive  to  pressure  and  the  site  of  pain  or  contraction.  The 
symptoms  are  verv  nnich  like  those  of  muscular  rheumatism.  In  the  diffuse 
interstitial  form  there  is  a  round  coll  infiltration  and  the  formation  of  con- 
nective tissue  between  the  nnisciilar  fibres.  If  this  is  pronounced  and  fol- 
lowed bv  contraction,  interference  with  the  nutrition  and  function  of  the 
muscle  and  subsequent  muscular  atroj^liy  will  he  the  result. 

Gummatous  Myositis. — Here  the  <>:miiniata  are  usuallv  situated  within 
the  muscles.  Tliev  arc  well  circumscribed,  clastic,  and  somewhat  painful. 
Thev  have  a  decided  tendency  to  break  down  and  be  discharged,  leaving  ill- 
conditioned  ulcers.  Their  size  varies  from  that  of  a  small  marble  to  that 
of  an  orange. 

SYPHILITIC  EPIDIDYMITIS. 

lliis  process  commences,  nr«linarily,  in  llie  secondary  stage  and  impli- 
cates the  globus  major.  ^Hu-  lesion  i-  indoUr.t,  non-iiiflanmiatory  and  usually 
in  the  form  of  a  node  or  n«MU>.  The.-e  are  hard,  well  circumscribed  •!*** 
not  painful  i^r  tender  upon  ])re'^snre.     The  node  or  nodes  are  seldom  h 
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Diagnosis. — The  process  is  to  be  differentiated  from  tubercular  epididy- 
mitis. 
Syphilitic  Epididymitis, 


History   of  the   case   will   often 
show  syphilis. 

Skin  rarely  affected. 

Pain  insignificant. 

Head  of  epididymis  involved. 

In  early  stage  specific  treatment 
relieves  symptoms. 


Tubercular  Epididymiiis, 

History   of  the   case   will   often 
show  tuberculosis. 

Suppuration  and  ulceration  fre- 
quent. 

Pain,    heat   and   burning     often 
severe. 

Tail  of  epididymis  involved. 

General  treatment  has  no  affect. 


SYPHILITIC  ORCHITIS. 

This  is  one  of  the  frequent  complications  of  syphilis.  It  seems  to  be 
pre-disposed  to  by  a  previous  gonorrha^al  epididymitis.  The  process  may 
assume  the  form  of  an  interstitial  inflammation  with  infiltration  and  sub- 
sequent organization  and  contraction  of  the  tissues  or  gummata  may  be 
formed,  or  the  two  processes  may  be  combined.  The  interstitial  form 
usually  occurs  in  the  secondary  stage  of  syphilis.  It  comes  on  insidiously ; 
the  testicle  enlarges  to  two  or  three  times  its  normal  bulk.  It  is  indurated, 
but  usually  free  from  pain  and  sensitiveness.  The  testicle  is  usually  smooth, 
or  it  may  be  nodular.  The  enlargement  is  slowly  progressive  for  weeks 
or  months.  After  reaching  a  considerable  size  it  may  remain  stationary  for 
months  and  then  gradually  subside. 

Gummatous  Orchitis. — This  lesion  often  follows  or  accompanies  the 
interstitial  type.  In  place  of  the  general  enlargement,  there  are  regular  or 
irregular  nodes  to  be  felt  within  the  testicle  or  upon  its  surface.  As  they 
increase  in  size  the  skin  may  become  reddened  and  adherent.  The  node 
may  soften  in  the  center  and  discharge  through  the  skin,  leaving  a  punched- 
out  ulcer  with  dusky,  indurated  borders.  The  ulcer  is  irregular  and  without 
healthy  granulations. 

Diagnosis. — 

Syphilis.  Carcinoma. 

Historv    of    the  case       Historv  oi  the     case 
will  usually  show  syphi-  may  show  an  injury. 
lis. 

Usually  after  50  years. 


Tuberculosis, 

History  of  the     case 
may  show  tuberculosis. 


Age,    from   25   to   35 
vears. 

Cord  not  implicated. 


In  young  adult  life. 

Cord     and       inguinal  Cord  may  be  implicat- 

glands  usuallv  implicat-  ed. 
ed. 

Process  chronic,    does       Patient   usually     dies  Process  chronic,  gen- 

not  especiallv  affect  the  within  one  or  two  vears.  eral  health  implicated. 
Irealth. 

Pain  slight,  ulceration       Pain  severe,  ulceration  Pain  slight,  ulceration 

and  suppurauon  rare.        frequent,        suppuration  and       suppuration     fre- 

absent.  quent. 
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Testicle  seldom  reaches  Mav      reach    several      Seldom    more      than 

twice  its  normal  size.  times  its  normal  size.        twice  its  normal  size. 

Condition    often     re-  Internal  treatment  of      Internal  treatment  has 

lieved  by  internal  treat-  no  effect.                           little  or  no  effect, 
ment. 

Skin  ordmarilv  not  in-  Skin  adherent,  ulcers       Skin    often    adherent 

volved.  and  fungus  growth  com-  and  inflamed. 

mon. 

Veins      over    testicle       Veins  much  enlarged.       Veins  normal, 
normal. 

Affection  is  frequent-       Unilateral.  Often  bilateral, 

ly  bilateral. 

Prognosis. — This  is  usually  good.  Cases  that  are  seen  early  respond 
readily  to  mercurial  treatment.  Impotence  seldom  occurs,  even  if  both 
glands  are  involved. 

SYPHILITIC  AETERITIS. 

This  is  generally  a  tertiary  lesion.  The  process  involves  the  small  ves- 
sels and  especially  those  of  the  brain.  The  lesion  consists  in  a  cellular  hi- 
filtration  of  the  walls  of  the  vessels,  with  subsequent  organization  and  con- 
traction of  the  infiltrate.  The  lumen  of  the  vessel  is  by  this  means  nar- 
rowed, or  perhaps  occluded.  If  the  vessel  is  a  terminal  one  and  its  lumen 
blocked,  there  will  be  ischaemia  of  that  portion  of  the  brain  supplied  by  this 
particular  vessel,  followed  ordinarily  by  softening. 

SYPHILIS  OF  THE  NERVOUS  SYSTEM. 

The  formation  of  gummata. — This  is  ordinarily  a  late  tertiary  mani- 
festation of  syphilis  although  it  may  occur  in  the  secondary  stage.  In  ad- 
dition to  the  changes  in  the  blood  vessels,  there  is  a  cellular  proliferation, 
and  a  cellular  infiltration  in  the  affected  region.  The  areas  implicated  arc 
often  multiple,  there  being  two  or  more  gimimata  formed,  and  these  may  be 
situated  upon  or  beneath  the  dura  mater  in  the  subarachnoid  space  at  the 
base  of  the  cerebral  heinij^phorcs.  or  near  the  frontal  convolutions.  Gum- 
mata occur  much  more  fre(|ucntly  within  the  membranes  and  upon  the  sur- 
face of  the  brain,  than  in  its  interior. 

The  process  usuallv  takes  a  chronic  course.  In  the  non-gummatous 
form  there  are  larj^o  »>r  small  areas  of  the  dura  or  soft  membranes  which 
are  thickened  and  indurated.  The  gummata  may  be  the  size  of  a  millet 
seed  or  that  o\  an  ei^x.  They  are  ij:ray.  round,  and  firm.  In  the  non- 
gummatous  form  the  process  occurs  in  patches  and  often  along  the  course 
of  the  blood  vessels. 

SvMrT(;MS. —  l*aiii  in  tlie  head  is  one  of  ilie  most 'frequent  symptoms. 
This  may  be  constant.  (U'ei)-seated.  often  excruciating  in  character  and  is 
usuallv  worse  at  nii,dit.  There  is  usuallv  more  or  less  failure  of  memorv 
and  weakness  of  the  other  mental  faculties.  The  pain  may  be  localized  or 
diffuse.  (le])endinj^  u])Mn  the  extent  of  the  Iesi<»n. 

Xeuralgia  is  a  fre<|uent  >\mptom  and  .»ften  imj)licates  the  fifth  nerve 
and  especially  its  >upra-orhit:il  hraneli.  In  addition  to  these  symptoms, 
there   is   often   a    les>enir,«;-  of   ihe   ai>i>eiite.   ^a^tro-inteslinal      disturbance. 


SURGICAL  DISEASES  DUE  TO  SPECIFIC  ORGANISMS  I9I 

malaise,  vertigo,  disturbance  of  vision,  excitability,  and  occasional  epilepti- 
form attacks  followed  by  disturbance  of  motion. 

Diagnosis. — It  has  been  stated  that  when  traumatic  and  cardiac  affec- 
tions of  the  brain  have  been  excluded,  the  probabilities  are  that  an  affec- 
tion, producing  the  above  sjrmptoms,  would  be  syphilitic.  The  diagnosis 
will  depend  upon  the  history  of  the  case,  this  showing  syphilis,  the  headache 
which  is  worse  at  night,  the  age  of  the  patient  usually  between  25  and  50, 
the  mental  disturbances,  epileptiform  attacks,  paresis,  hemiplegia,  and  the 
results  of  treatment. 

Prognosis. — In  the  great  majority  of  cases  the  patients  never  com- 
pletely recover. 

(In  the  treatment  of  syphilitic  affections  of  the  brain,  iodide  of  potash 
and  mercury  should  be  given  in  full  doses.) 

STPHILIS  OF  THE  COBD. 

This  is  a  frequent  tertiary  manifestation  of  syphilis.  It  seldom  makes 
its  appearance  before  the  third  or  fourth  year  following  the  initial  lesion  and 
at  times  the  symptoms  are  deferred  for  fifteen  or  twenty  years.  The  process 
occurs  as  diffuse  infiltration,  followed  by  sclerosis,  as  circumscribed  gum- 
mata  and  as  an  endarteritis.  The  gummata  occur  upon  the  surface  and  in 
the  center  of  the  cord. 

Symptoms. — Th.ere  are  no  symptoms  which  are  peculiar  to  sj^hilis  of 
the  cord.  The  process  may  be  acute  or  chronic.  In  acute  meningitis  of 
syphilitic  origin,  there  is  severe  pain  radiating  throughout  the  area  of  dis- 
tribution of  the  nerves,  taking  origin  from  the  seat  of  the  affection.  The 
intense  pain  is  often  followed  by  paralysis,  bed  sores,  and  death.  In  chronic 
syphilitic  affections  of  the  membranes  and  cord  the  first  symptoms  are  those 
of  disturbed  function,  such  as  weakness  of  the  limbs,  difficulty  in  urinating, 
sexual  weakness,  and  paralysis.    Sensation  is  more  affected  than  motion. 

Diagnosis. — This  will  depend  upon  the  history  and  course,  the  effects 
of  treatment  and  the  exclusion  of  other  paralytic  affections. 

Prognosis. — This  is  unfavorable.  The  process  may  be  temporarily 
relieved  or  even  arrested,  but  as  a  rule  the  lesions  are  progressive. 

It  should  be  understood  that  every  tissue  and  organ  of  the  body  may  be 
affected  by  acquired  syphilis,  but  only  such  lesions  as  seem  of  greatest  im- 
portance to  the  surgeon  have  been  considered. 

Treatment  of  Syphilis. — The  abortive  treatment.  Two  methods  have 
been  practised  looking  to  the  prevention  of  syphilis  after  the  occurrence  of 
a  chancre.  One  of  these  is  the  excision  of  the  chancre  and  the  other  is  its 
destruction  by  cauterization.  Neither  method  has  succeeded  in  preventing 
the  subsequent  occurrence  of  syphilis  except  in  the  rarest  of  cases.  Four- 
nier  holds  that  excision  succeeds  once  in  five  times.  Some  physicians  also 
believe  that  excision  lessens  the  subsequent  severity  of  the  symptoms.  Ex- 
cision should  not  be  practised  if  it  will  cause  deformity  or  interferes  with 
the  subsequent  functions  of  the  parts. 

If  excision  or  cauterization  are  undertaken  for  the  purpose  of  aborting 
syphilis,  they  must  be  practised  during  the  first  few  days  following  the 
appearance  of  the  ulcer  and  before  the  related  lymphatic  vessels  and  glands 
have  become  infected.  If  the  chancre  is  located  upon  either  surface  of  the 
foreskin,  circumcision  should  be  done. 
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if  the  chancre  is  located  upon  accessible  parts  after  thorough 
J  it  may  be  picked  up  with  toothed  forceps  and  excised  with  a  pair 
oi  shears  curved  on  the  flat.  The  remaining  wound  may  be  sutured  or 
caaterixed.  If  the  excision  is  not  thought  advisable  nor  consented  to,  the 
afecr  may  be  thoroughly  cauterized  with  nitrate  of  silver  or  carbolic  acid. 
If  excision  or  cauterization  are  not  practised,  or  the  case  is  not  seen  until 
the  end  of  a  week,  the  chancre  should  be  treated  by  mild  antiseptic  meas- 
ures. It  should  be  carefully  cleansed  two  or  three  times  during  the  day 
and  then  dusted  with  calomel,  aristol,  or  other  antiseptic  powder.  Com- 
presses of  lint  may  be  soaked  in  black  wash,  a  solution  of  carbolized  water, 
or  bichloride  and  applied  to  the  part.  Under  ordinary  conditions  the  ulcer 
wfll  heal  in  from  three  to  six  weeks. 

Internal  Treatment.— \l  tlic  spirocheta  pallida  is  the  specific  organism 
of  s>-philis.  this  germ  in  tite  future  will  be  sought  after  for  diagnostic  pur- 
,  as  it  is  most  desirable  to  commence  the  administration  of  mercury 
ring  the  primary  stage,  as  by  this  means  the  secondary  sjTnptoms  can 
niaily  be  prevented  and  the  whole  course  of  the  disease  modified.  In  the 
I  it  has  been  the  rule  to  withhold  mercurial  treatment  until  the  secondary 
mfrtoms  have  made  their  appearance,  so  that  tlie  diagnosis  might  be  estab- 
vithout  a  doubt.  In  all  cases  the  mercurial  treatment  should  be  com- 
icnced  as  soon  as  the  diagnosis  is  certain.  At  the  present  time  mercury 
■  be  given  in  the  following  conditions:  First,  when  the  chancre  is 
cal.  Second,  when  the  lesion  shows  marked  tendency  to  progress, 
rd.  when  the  chancre  is  situated  upon  exposed  surfaces  such  as  the 
face  and  fingers.  Fourth,  when  the  chancre  appears  in  ^  pregtiant 
roman. 

During  the  treatment  the  general  vigor  of  the  patient  should  be  main- 
__6ftined  at  the  highest  possible  standard.  In  the  internal  treatment  protiodide 
of  mercury  in  pill  form  is  usually  given.  The  pills  contain  one-sixth  to 
one-third  of  a  grain  and  are  administered  three  or  four  times  a  day.  The 
amount  is  gradually  increased  until  there  are  pains  in  the  abdomen  with 
watery  stools,  some  slight  soreness  of  the  gums  and  a  hypersecretion  of 
saliva.  This  amount  is  continued,  if  possible,  without  producing  saliva- 
tion, until  the  secondary  symptoms  are  modified  and  then  the  amount  is 
(liminshed  one-half  and  continued  for  two  years.  If  protiodide  is  not  well 
borne  by  the  gastro- intestinal  canal,  mercury  with  chalk  in  one  grain  doses 
may  be  substituted,  or  bichloride  of  mercury,  one-sixteenth  of  a  grain  well 
diluted  with  water  may  be  given. 

If  the  mercurial  preparations  cause  severe  abdominal  pain  with 
watery  stools,  the  mercury  may  be  combined  with  a  small  amount  of  opium. 
If  the  mercury  cannot  be  taken  by  mouth  it  may  be  administered  by 
inunction  or  given  hypodermically.  Many  physicians  interrupt  tlie  internal 
administration  of  mercury  every  six  weeks  and  prescribe  inunctions  for 
two  weeks.  In  these  cases  from  twenty  to  fifty  grains  of  mercurial  oint- 
ment is  rubbed  into  the  skin  each  day  for  six  days,  when  a  bath  is  taken 
on  the  seventh  day  and  the  inunctions  resumed  on  the  eighth  day.  When 
the  treatment  is  followed,  in  order  to  prevent  undue  irritation  of  the  skin, 
six  different  areas  should  be  selected  for  the  inunctions. 
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The  first  and  second  days  the  inunctions  may  be  rubbed  on  the  inside 
of  the  thighs;  the  third  and  fourth  days  upon  the  abdomen  and  chest,  and 
the  fifth  and  sixth  days  upon  the  inside  of  the  arms  and  forearms.  The 
seventh  day  the  patient  takes  a  bath  and  upon  the  eighth  day  the  inunctions 
are  resumed  in  the  same  order.  At  the  end  of  the  second  week  the  patient 
goes  back  to  the  medication  by  mouth. 

During  the  administration  of  mercury  the  greatest  care  should  be  ex- 
ercised in  order  to  prevent  salivation.  The  teeth  should  be  brushed  after 
each  meal  with  some  antiseptic  powder  and  the  mouth  thoroughly  rinsed 
with  a  solution  of  chloride  of  potash,  boric  acid,  listerine,  or  some  other 
antiseptic. 

At  the  end  of  two  years,  if  the  symptoms  of  syphilis  have  not  entirely 
subsided,  the  patient  should  be  given  the  mixed  treatment  for  six  months, 
that  is,  mercury  with  iodide  of  potash,  and  then  if  there  are  no  manifesta- 
tions of  the  disease  the  treatment  may  be  suspended. 

In  the  treatment  of  late  tertiary  symptoms  large  doses  of  iodide  of 
potash  are  requisite,  often  as  much  as  a  dram  of  potash  is  given  in  water 
before  each  meal  for  long  intervals. 

HEREDITARY  SYPHILIS. 

CoNTAGioi'SNEss  OF  SvppiiLis. — The  discharge  from  a  chancre  and  that 
from  all  secondary  eruptions,  as  well  as  the  blood  during  the  secondary 
stage,  are  contagious.  The  normal  secretions  such  as  saliva,  sweat,  milk  and 
semen  are  not  contagious.  After  the  secondary  stage  neither  the  discharge 
from  the  eruptions  nor  the  blood  are  contagious.  This  period  of  immunity 
is  generally  reached  at  the  end  of  the  second  year. 

Syphilis  may  reach  the  child,  first,  by  descent  from  the  father;  second-, 
by  descent  from  the  mother :  third,  by  descent  from  both  parents;  and  fourth, 
by  direct  infection. 

Descent  from  the  Father. — This  is  the  most  frequent  and  at  the  same 
time  the  mildest  form  of  heredity.  Abotit  thirty-eight  per  cent,  of  the  chil- 
dren show  manifestations  of  syphilis. 

Maternal  Descent. — This  is  more  harmful  to  the  foetus  than  is  the  pa- 
ternal descent,  because  the  ovum  is  not  only  infected  but  during  intra-uterine 
life  syphilis  in  the  mother  exercises  its  baneful  inHuence  upon  the  foetus. 
The  mother  may  also  contract  syphilis  during  pregnancy  and  infect  the 
frettis.  The  lesions  in  these  cases  are  less  severe  than  in  the  cases  where  in- 
fection occurred  at  the  time  of  conception. 

Mixed  Heredity. — By  this  it  is  understood  that  both  parents,  at  the 
time  of  conception,  are  suffering  from  sypliilis.  These  represent  thfe  most 
severe  cases,  and  when  this  condition  exists  the  ovum  is  almost  certain  to 
become  infected. 

Conceptional  Syphilis. — By  this  is  understood,  a  condition  in  which 
the  father  infects  the  foetus  through  the  semen,  the  mother  remaining,  for 
the  time  being,  free,  but  subsequently  becoming  infected  through  the  pla- 
cental circulation. 

Direct  Infection. — By  this  is  meant  infection  of  the  child  during  de- 
livery.   This  is  really  a  condition  of  acquired  rather  than  hereditary  syphilis. 

Syphilis  and  Marriai^e. — Syphilis  is  extremely  likely  to  be  imparted 
during  the  first  year  of  the  disease.    If  both  parents  are  infected  the  chances 
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of  transmission  are  very  g^eat.  If  only  the  mother  is  infected  the  probabil- 
ities are  less,  while  if  the  father  alone  is  infected  the  fcetus  escapes  in  fifty 
per  cent,  of  the  cases. 

The  probabilities  of  infection  become  rapidly  less  after  the  second 
year.  After  the  fourth  year  transmission  rarely  occurs.  It  is  justifiable 
for  a  man  to  marry  after  four  years,  if  he  has  been  properly  treated.  Tlie 
duration  in  women  is  slightly  in  excess  of  this.  If  conception  takes  place 
during  the  early  secondary  stage,  abortion  is  likely  to  occur  before  the 
sixth  month,  the  foetus  showing  evidences  of  syphilis  such  as  bullae  or  blebs 
upon  the  palms  of  the  hands  and  soles  of  the  feet,  an  emaciated  form  and 
wrinkled  skin.  If  conception  takes  place  during  the  late  secondary  period, 
abortion  will  occur  later  or  a  living  child  is  born  showing  signs  of 
syphilis.  The  child  is  likely  to  die  during  the  first  six  months.  If  the 
mother  is  carefully  treated  during  the  whole  period  of  pregnancy,  even  if 
conception  occurs  during  the  first  year,  the  child  may  be  born  healthy. 
The  probabilities  of  a  healthy  child  l)eing  born  are  very  good  after  the 
second  vear,  and  thev  amount  almost  to  certainty  after  the  fourth  vear. 

•  The  Manifestations  of  IIerkditarv  Syphilis. — There  is  no  primary 
stage  and  consequently,  no  chancre.  The  local  manifestations  of  the  sec- 
ondry  and  tertiary  stages  correspond  in  a  measure  with  those  of  acquired 
syphilis.  A  syphilitic  child,  at  birth,  is  wasted,  wrinkled,  pinched  and 
feeble,  has  a  weak,  hoarse  cry,  a  nasal  catarrh  and  usually  a  bullous  erup- 
tion on  the  surfaces  of  the  skin.  The  skin  is  harsh,  non-elastic,  and  often 
has  a  dirtv,  yellowish  tinere.  The  eyebrows,  eyelashes,  hair  and  nails  show 
imperfect  develoi)ment.  The  child  seems  to  be  in  an  advanced  stage  of  maras- 
mus and  usually  dies  dnrinj^^  the  first  six  months.  When  the  influences  of 
heredity  are  less  manifest  the  child  may  seem  well  at  birth,  but  in  a  few 
weeks  lesions  of  the  skin,  nuicous  membrane,  and  eyes  develop.  These  may 
be  followed  by  infiltrations  of  the  hones  and  viscera.  Following  the  first 
outbreak  there  is  usually  an  intermediary  period  lasting  a  year  perhaps, 
until  the  end  of  the  secc^nd  clcntiti(Mi,  or  until  ])uherty,  during  which  time 
there  is  an  absence  of  the  symptoms  of  sy])hilis.  The  tertiary  period  may 
manifest  itself  at  the  time  of  the  second  dentition,  at  puberty,  at  middle  life, 
or  not  at  all. 

Affections  of  the  Skin  and  Mucous  Membrane. — They  correspond  in 
a  general  way  with  those  of  acr|uiro(l  syphilis.  They  are,  however,  ordinarily 
more  severe.  The  skin  eruptions  usually  take  the  form  of  erythema, 
papules,  vesicles  or  inistules.     I'lcers  are  also  fre(juent. 

The  Bullous  Syphilide. — This  usually  a])])ears  u])on  the  soles  of  the  feet 
and  ti)es,  and  u])on  the  ]>alms  of  the  hands  and  fingers,  and  consists  of 
blehs  filled  with  a  clear  or  l)l«)o(lv  fluid.  They  have  a  tendency  to 
spread  and  become  continent.  The  >kin  in  these  cases  is  of  a  yellowish 
tinge,  non-elastic  and  the  child  jire^enls  ihe  a])pearance  of  senility.  This 
form  of  eru])tion  is  present  at  birth  or  appears  soon  thereafter.  The  erythe- 
matons  syphilide  ai)])ears  durini;'  the  sect  Mid  or  third  week  after  birth  as 
small,  round,  oyal,  «>r  irregular  sj)ois  hayiiii^^  a  dnll,  red  color. 

Papular  Syfhilide.--Vh\>  eruption  fallows  the  erythematous  form  and 
is  most  frequent  upnii  the  buttocks.  j)alnis,  soles,  and  face.  The  papules 
are  found  in  groups  and  tend  to  coalesce.     When  situated  upon  moist  sur- 
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bees  they  lose  ttieir  nir&Kc  epithetium  and  are  the  occasion  of  an  offensive 
^Uscbai^. 

TubtTcidar  and  Gutmnatout  Syphilids. — They  usually  occur  at  puberty 
and  appear  upon  the  face,  nose,  anterior  surface  of  the  legs,  soft  and  hard 
palate,  post-pharyngeal  wait,  and  mucous  membranes  of  the  nose.  They  are 
painless,  copper-cc^red,  slowly  growing  infiltrations  which  manifest  a  de- 
cided tendency  to  break  down  and  ulcerate. 

Interstitial  Keratitis.-^This  is  an  inflammation  of  the  cornea  evidenced 
by  diffuse  or  circumscribed  areas  of  haziness.  It  is  one  of  the  frequent 
manifestations  of  hereditary  syphilis.  The  process  primarily  affects  one 
«ye,  the  second  usually  becomes  affected  weeks  or  months  afterward.  The 
areas  of  haziness  are  primarily  separate,  but  later  become  confluent  so  that 
the  entire  cornea  may  become  opaque.  Usually  photophobia  and  slight 
ciliary  injection  are  also  present.  After  some  weeks  or  months  the  opacity 
may  disappear,  although  some  haziness  usually  remains.  The  vision,  how- 
ever, is  ordinarily  good.  In  very  severe  cases,  the  retina  may  become  in- 
flamed, followed  by  glaucoma  and  shrinking  of  the  eye.  The  process  usually 
i  between  the  eighth  and  fifteenth  years. 


.  -B-  ..".     " - "..  sviihilitic  teelh. 

Fig.    115. — Hutchinson's,   or   syphilitic,   teeth. 

Iritis. — ^This  is  also  a  frequent  lesion  in  hereditary  syphili-f.  It  often 
occurs  during  early  infancy.  The  pupil  is  irregular,  especially  under  atro- 
|»n.    The  iris  is  streaked  with  lymph,  is  dull,  swollen  and  discolored. 

The  Teeth.— In  hereditary  syphilis  the  teetli  are  often  implicated.  The 
deciduous  teeth  are  frequently  mal-formed,  deficient  in  enamel  and  irregular. 
Dentition  is  often  retarded. 

Grooved  Teeth. — This  is  in  a  measure  a  cliaracteristic  of  hereditary 
syphilis.  There  is  usually  a  single  groove  ]>UicoiI  trans ver^el>'  around  tlie 
crown,  near  the  free  edge.  In  some  casei>  there  are  two  i>r  three  of  these 
.grooves.  They  present  the  appearance  of  iiaving  been  made  with  a  file. 
The  grooves  become  stained  dark  and  are  (|uite  noticeable.  The  process 
usually  affects  the  incisors. 

Hutchinson's  Teeth.— Thh  lesion  is  rcpre?etHei!  by  a  sciniUmar  notch 
in  the  upper  central  incisors.  This  cresccntic  notch  is  ii,«nally  bevelled  at 
the  expense  of  the  anterior  edge  of  the  t.iotli.     The  teeth  are  often  peg- 
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shaped,  diminishing  in  size  from  the  g^m  to  the  free  extremity.  The  enamel 
is  often  deficient  and  the  teeth  decay  early  (Figs.  115  and  116). 

Bones. — ^The  bones  are  frequently  affected  during  hereditary  syphilis. 
Fournier  says  that  these  lesions  are  most  frequent  between  the  fifth  and 
nineteenth  years  of  age,  although  no  period  is  exempt.  The  bones  of  the 
face  and  nose,  and  the  tibia  of  the  long  bones,  are  most  frequently  in- 
volved.   Later  in  the  disease  the  bones  of  the  skull  are  frequently  affected. 

Affections  of  the  Periosteum  and  Bones, — Periostitis,  ostitis,  osteomye- 
litis and  gummatous  infiltrations  are  the  lesions  most  frequently  met  with 
in  hereditary  syphilis.  'A  process  which  frequently  occurs  at  the  junction  of 
the  epiphysis  and  diaphysis  of  the  long  bones  is  known  as  osteochondritis. 
In  this  affection  there  is  a  widening  of  the  area  of  calcification  with  a 
sweUing  of  the  cartilaginous  plate,  the  latter  being  due  to  a  proliferation  of 
the  cartilage  cells.  In  severe  cases  there  may  be  a  growth  of  granulation 
tissue  between  the  bone  and  zone  of  calcification,  producing  softening  and 
epiphyseal  separation.  The  process  is  manifest  by  a  thickening  of  the  bone 
at  this  point. 

The  shaft  of  the  tibia  is  frequently  affected  in  congenital  syphilis  by 
the  occurrence  upon  the  crest  of  periosteal  and  sub-periosteal  swellings 
and  nodes.  There  also  may  he  deformity  with  curves  and  even  elongation 
of  the  shaft.  When  rickets  can  be  excluded  these  nodes  and  grooves  are 
almost  pathognomonic  of  syphilis. 

The  bones  of  the  skull  are  occasionally  involved  in  hereditary  syphilis. 
The  process  is  usually  a  circumscribed  osteo-pcriostitis  affecting  the  frontal, 
parietal,  or  occipital  bones.  Xodcs  or  bosses  are  also  found  producing  an 
asymmetrical  condition  of  the  head.  When  these  bosses  are  situated  upon 
the  frontal  bone  they  are  called  Parrot's  node^.  '  As  the  result  of  osteo- 
periostitis the  bones  may  become  very  much  thickened  and  sclerosed.  On 
the  contrary  they  may  become  partially  absorbed  and  very  thin,  causing  the 
bone,  under  pressure  by  the  fingers,  to  crackle  like  parchment,  the  condi- 
tion being  known  as  cranio )tabes. 

Syphilitic  Dactylitis. — This  affection  commonly  occurs  in  infants  and 
may  involve  the  periosteum,  peri-articular  structures,  or  bones. 

The  process  is  characterized  by  a  spindle-shaped  swelling  of  the 
phalanges  of  the  fingers.  The  infiltrate  tends  to  break  down,  leaving  ill- 
conditioned  ulcers.  The  process  i>  ordinarily  painless,  frequently  multiple 
and  symmetrical.  It  may  lead  to  destructicm  of  the  bones  and  joints  with 
marked  deformity.  The  ])rocess  is  to  be  differentiated  from  tubercular 
dactylitis  which  pursues  a  more"  chronic  course  and  is  not  intiuenced  by 
si)ecific  treatment. 

Hereditary  syphilis  may  affect  the  brain,  spinal  cord,  lungs,  liver, 
spleen,  pancreas,  intestines,  kidneys,  and  testicles. 

Diagnosis  or  Iniikkitki)  Svi'hims. — The  primary  stage  of  chancre  is 
wanting.  There  will  have  been  syphilis  in  one  or  both  of  t!ie  parents. 
There  is  often  a  history  of  ])reinature  births,  or  of  children  surviving  onlv 
a  short  time  after  birth.  The  tVetus  or  still-l)<»rn  child  is  emaciated,  wrinkled, 
skin  muddy  and  non-ela^^tic,  e])iderinis  macerated,  while  blebs  appear  on 
the  soles  of  the  feet  and  palms  of  the  hands.  Children  prematurely  bom 
or  carried  to  term,  whether  well  developed  or  emaciated,  are  likelv  to  show 
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at  birth  or  shortly  after,  the  characteristic  symptoms  of  hereditary  syphilis. 
If  the  child  is  not  stunted  and  senile  at  birth,  it  is  likely  in  a  few  weeks 
or  months  to  suffer  from  coryza,  hoarseness,  syphilides  of  the  skin,  in- 
*flammation  of  the  cornea  and  iris,  enlargement  of  the  liver  and  spleen  and 
inflammation  at  the  epiphyseal  junction  of  the  long  bones.  Late  hereditary 
syphilis  is  likely  to  show  stunted  growth,  pasty  complexion,  dryness  of 
the  hair,  brittleness  and  splitting  of  the  nails,  bosses  on  the  forehead,  flat, 
sunken  bridge  of  the  nose  and  partial  destruction  of  the  vomer  and  palate 
bones.  There  is  also  enlargement  of  the  epiphysis  of  the  long  bones,  Hutch- 
inson's teeth,  haziness  or  opacity  of  the  cornea,  and  cicatrices  about  the  lips 
and  nose. 

TREATMENT  OF  HEREDITARY  SYPHILIS. — ^This  is  preferably  carried  out 
by  mercurial  inunctions.  White  and  Martin  recommend  the  following 
method:  The  child's  abdomen  is  bathed  with  castile  soap  and  water,  then 
with  a  solution  of  boric  acid,  after  which  it  is  carefullv  dried.  One-half 
dram  of  mercurial  ointment  diluted  with  three  parts  of  vaseline  is  then 
spread  upon  the  binder  and  the  latter  applied  in  the  usual  manner.  After 
twenty-four  hours  the  abdomen  is  again  washed  with  soap  and  water  and 
with  a  solution  of  boric  acid  and  then  dried,  when  one-half  dram  of  mer- 
curial ointment  is  rubbed  into  the  skin  and  the  same  binder  applied.  These 
inunctions  are  repeated  every  day,  the  binder  being  changed  for  a  fresh 
one  every  fourth  day.  If  the  skin  becomes  inflamed  it  should  be  bathed 
with  witch-hazel  and  dusted  with  zinc  stearate,  while  the  inunctions  are  rub- 
bed into  some  other  part  of  the  body,  as  the  back,  chest,  sides,  arms,  and 
legs.  If  the  inunctions  are  not  well  borne,  mercury  with  chalk  may  be  given 
in  from  one-twelfth  to  one-half  grain  doses  with  a  little  sugar  three  times  a 
day.  In  conjunction  with  the  inunctions  or  with  the  administration  of 
mercury  and  chalk,  potassium  iodide  may  be  given  in  suitable  doses.  The 
treatment  should  be  continued  until  long  after  all  manifestations  of  syphilis 
have  disappeared.  The  mixed  treatment  may  be  continued  until  after 
puberty. 

BfflNOSCLEKOMA. 

This  is  a  chronic,  inflammatory,  infectious  process  of  the  skin  and 
mucous  membranes  of  the  nose. 

Etiology. — The  process  is  probably  due  to  the  bacillus  of  rhinoscleroma 

described  by  Von  Frisch.     The  organism  occurs  in  the  form  ot  a  short, 

•  thick  rod  with  round  ends  and  is  surrounded  by  a  distinct  ca]>sule.     This 

germ  probably  belongs  to  the  same  family  as  the  bacillus  pneumonia?  of 

Friedlander  (Fig.  95). 

The  pathological  process  is  characterized  by  a  chronic  inflammation 
in  which  small  firm  nodules  are  formed  beneath  the  skin  and  mucous  mem- 
branes of  the  nose.  The  process  usually  c(^mniences  at  the  junction  of  the 
nose  and  the  lip,  upon  the  alae  nasi  or  at  the  border  of  the  check.  The  lesion 
often  extends  along  the  mucous  membrane  of  the  nose  to  the  ])osterior 
nares  or  subcutaneously  into  the  lip  or  check.  In  consequence  !>t  the  num- 
ber and  size  of  the  nodules  the  nares  may  be  partially  or  entirely  occluded, 
"fe  large  protruding  masses  are  formed  beneath  the  skin  deforming 
•      The  nodes  are  hard.  irreg"ular  and  almost  never  ulcerate.    The 


SURGICAL  DISEASES  DUE  TO  SPECIFIC  OKCANISMS 


disease  is  most  frequently  seen  in  Russia.  Austria.  German)-  and  Centrals! 
America. 

Pathological  Histology. — The  lesion  consists  in  a  dense,  cellular  in-^ 
filtration  of  the  corium  and  papillary  layer  of  the  skin  and  of  the  i 
nective  tissue  stroma  of  the  mucous  membrane.  There  is  pronounced  I 
proliferation  of  the  connective  tissue  celts  of  the  part  which  later  becomes  I 
converted  into  connective  or  fibrous  tissue.  Between  those  strands  of  fibrous  I 
tissue  a  round  cell  infiltration  occurs.  Many  of  the  cells  are  in  a  state  of  1 
hyaitn  degeneration  and  many  are  vacuolated. 

The  bacilli  of  the  disease  are  found  within  the  nodes  and  frequently 
in  the  vacuolated  cells.  The  nodes  are  also  rich  in  lymphatics.  The  nodular 
tissue  when  incised  is  of  a  yellowish  or  grayish-red  color. 

Di.\o!sosis. — The  only  disease  with  which  rhinoscleroma  is  likely  to  bel 
confounded  is  rhinophyma.  In  the  latter  tlierc  is  norlular  hypertrophy  ofl 
the  skin,  subcutaneous  tissue,  and  sebaceous  glands.  The  nodes  or  lobes  arel 
soft,  pendulous,  greasy  and  usually  situated  upon  the  tip  of  the  nose.  The  j 
mucous  membrane  is  not  implicated.  The  condition  usually  occurs  in  alco- 
holics. In  rhinoscleroma  the  nodules  are  hard;  the  process  implicate*  the] 
mucous  membrane  and  often  affects  women. 

Prognosis. — This  disease  never  terminates  in  death. 

Tre.\tment.- — The  protuberant  masses   are  shaved   off  with   a   sharp  ^ 
knife,  after  which  the  wound  may  be  allowed  to  heal  by  granulation  or 
skin-grafting  may  be  practised.     If  the  nostriis  become  occluded  they  may 
be  re-opened  by  excising  wedge-shaped  pieces  or  by  deep  cauterization  of 
the  parts. 

TUBERCITLOSia.  I 

This  is  a  specific,  infectious.  slighUy  contagious  disease  characterized  ' 
by  a  subacute  or  chronic  course,  and  the  formation  of  circumscribed  nodules 
known  as  tubercles.  The  tubercle  is  the  characteristic  lesion  of  the  dis- 
ease and  is  a  translucent,  gray,  well-circumscribed  nodule  of  the  size  of  a 
millet  seed.  It  owes  its  origin  to  and  is  formed  around  one  or  more  of 
the  bacilli  of  tuberculosis.  J 

Nodules  somewhat  resembling  tubercles  may  be  caused  not  only  lyB 
other  micro-organisms,  but  by  minute  foreign  particles  which  produce  a* 
localized  irritation,  such  as  small  pieces  of  glass  or  knots  of  thread.    These 
tubercles,  however,   have   not   the   cellular   characteristics   of  the   specific 
.  nodes  of  tuberculosis.     The  bacilli  of  tuberculosis  finding  a  lodgement  in 
the   tissues  under  favorable  conditions  muhiply  and.  as  a  result  of  their  . 
presence  and  the  poisonous  product  engendered  by  their  growth,  the  con-J 
nective  tissue  cells  in  the  immediate  vicinity  are  stimulated  to  take  on  active^l 
proliferation.     At  the  same  time  there    is    chemotactic  influence    exerte^J 
upon    the    lymphocytes.       These    two    classes    of    cells,    the   connectivsl 
tissue  or  epitheloid  cells,  and  the  lymphocytes,  surround  the  bacilli  aaA 
form  tubercles. 

Hlstolocv   and   pATHOLOGV.^Histologically   a  tubercle  may   be  de-S 
scribed  as  made  up  of  three  zones.    The  central  zone  is  the  oldest  and  mayj 
contain  a  giant  cell  or  consist  of  protoplasm  in  a  state  of  necrosis.    The  mid- 
dle zone  is  made  up  of  epitheloid  and  giant  cells.    The  epitheloid  cells  art 
oval,  elongated  and  several  times  larger  than  the  white  blood  corpuscleS-S 
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The  giant  cell  has  been  held  to  be  characteristic  of  tuberculosis,  but  it  occut) 
in  other  diseases,  although  not  frequently.  Aside  from  its  size,  the  giant  eel 
is  characterized  by  having  many  nuclei,  sometimes  one  hundred  or  mon 
placed  about  the  periphery.  The  long  axis  of  these  nuclei  is  directed  towarc 
the  center  of  the  cell.  It  is  thought  diat  the  reason  for  their  being  arrangec 
at  the  peripher>'  is  that  the  protoplasm  at  the  center  of  the  cell  is  usuall] 
in  a  state  of  necrosis  and  the  nuclei  move  toward  the  border,  where  thi 
protoplasm  is  more  capable  of  affording  them  nourishment.  It  i&  thoughi 
that  the  g^ant  cell  is  either  the  result  of  an  active  process  during  which  th< 
cell  reaches  a  ver>'  large  size,  while  its  nuclei  divide  in  an  unusual  degree 
or  it  is  the  result  of  the  coalescence  of  many  epitheloid  cells.  The  outei 
zone  of  the  tubercle  is  made  up  largely  of  lymphyocytes.  This  arrange 
ment  is  subject  to  many  changes,  as,  for  instance,  the'g^ant  cell  may  hi 
wanting  or  there  may  be  several,  while  the  epitheloid  cells  and  lymphyocytei 
may  intermingle  in  a  single  zone.  The  lymphyocytes  come  from  the  blooc 
and  lymph  nodes,  the  epitheloid  cells  from  the  connective  tissue,  while  th< 
giant  cells  probably  have  the  same  origin  as  the  epitheloid  cells.  Th( 
bacilli  can  usually  be  demonstrated  in  and  around  the  giant  cells.  Tubercles 
may  also  have  a  delicate  reticulum  and  primarily  a  blood  vascular  system 

Tubercles  increase  in  size  by  eccentric  growth  and  by  the  coalescenc< 
of  many  adjacent  tubercles  until  they  reach  the  size  of  a  pin's  head  or  hen'j 
egg  or  form  large  masses  of  tissue.  It  is  seldom  that  a  tuberculous  pro- 
cess remains  long  confined  to  the  original  seat  of  infection,  on  the  contrary 
new  tissues  and  new  areas  are  constantly  invaded.  This  result  is  accom- 
plished  in  consequence  of  the  micro-organism  becoming  disseminated,  whik 
in  a  given  tubercle  the  center  may  caseate.  and  some  of  the  bacilli  die 
their  progeny  invade  the  periphery  or  newer  portions  of  the  node,  when 
they  multiply.  From  this  portion  they  reach  adjacent  areas  by  means  o\ 
lymph  currents  and  lymphocytes,  while  they  are  carried  to  distant  areas  b) 
the  lymphatics.  Wherever  they  find  a  favorable  lodgement,  whether  ir 
the  adjacent  area,  in  the  lymphatic  vessels  or  g^lands,  or  in  distant  organs 
they  multiply  and  cause  the  formation  of  tubercles. 

A  single  tubercle  or  a  tuberculous  mass  may  undergo  any  one  of  sev- 
eral changes.  Ordinarily  the  bacilli  continue  to  multiply,  but  if  the  patieni 
is  not  susceptible  and  has  a  high  degree  of  resistance,  there  may  be  ar 
active  proliferation  of  connective  tissue  cells  around  the  infected  area 
separating  it  and  converting  it  into  a  fibrous  node,  or  the  fibrous  tissu< 
surrounding  a  node  may  hasten  its  absorption  or  conversion  into  a  chalk} 
mass  by  the  deposit  of  calcareous  material.  Disintcijration  and  pus  forma- 
tion often  occur  as  the  result  of  caseation  and  li(iucfaction,  ended  by  th< 
occurrence  of  a  serous  exudate  into  the  tuberculous  tissue.  This  process  i! 
hastened  in  consequence  of  the  poor  blood  suj)])!}-  t(^  this  tissue. 

Tuberculous  Pus. — This  is  a  white,  milky  tUiid  containing  large  quan 
tities  of  cheesy  material.  It  is  to  be  diilfcrcntiate*!  from  pyogenic  pu! 
which  is  yellow,  not  so  fluid  (having  a  consistency  of  cream  )  ami  is  withou 
cheesy  material. 

Tubercular  Abscess. — This  process  is  distinctive  in  that  the  absces! 
cavity  is  lined  by  an  irregular  wall  of  soft  tissue  made  u])  of  granulatior 
tissue,   in  which  are  imbedded   innumerable   gray   or  yellowish  tubercles 
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This  lining  wall  of  granulation  ti^^iie  is  but  loosely  attached  to  the  fibrous 
wall  proper,  and  can  readily  be  scraped  off  by  the  finger  or  with  a  dull 
curette.  The  abscess  increases  in  size  as  the  result  of  a  serous  exudate 
from  the  walls, of  the  blood  v-essels. 

A  tuberculous  abscess  produces  but  few  sjniiptonis,  either  constitutional 
or  local.  There  will  be  induration  and  swelling  and.  if  the  abscess  is  super- 
ficial, Huctuation,  but  there  is  an  absence  of  lieat.  redness  and  usually  of 
pain,  or  the  pain  is  insignificant.  The  abscess  increases  but  slowly  in  size, 
and  in  consequence  of  this  fact,  the  absence  of  pain,  heat  and  redness,  it 
is  called  a  cold  abscess.  Such  an  abscess  may  unilergo  spontaneous  cure 
in  consequence  of  the  contraction  of  its  fibrous  wall,  the  absorp- 
tion of  the  liquid  content  ami  the  encapsulation  or  the  calcification  of  the 
caseous  mass. 
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poor  or  insufficient  food  are  notable  factors  in  the  production  of  tubercu- 
losis. In  short,  anything  which  debilitates  or  lessens  the  power  of  resist- 
ance of  the  individual  will  increase  the  susceptibility  and  favor  the  oc- 
currence of  tubercular  infection.  Tissues  which  are  chronically  inflamed 
have  a  lessened  vitality  and  consequently  are  prone  to  tuberculosis. 

Actual  Couse  of  Tuberculosis. — TTiis  process  is  due  to  the  tubercle 
discovered  by  Koch  in  1882.  These  bacilli  appear  as  short,  slightly  curved, 
slender  rods  (Fig.  88).  These  organisms  when  gaining  an  entrance  into 
the  system  under  favorable  conditions  multiply  and  produce  the  condition 
known  as  tuberculosis. 

HoTV  Infection  Occurs. — In  the  great  majority  of  instances  infection 
occurs  through  the  mouth  or  nose,  the  infectious  material  entering  the  sys- 
tem either  with  the  inspired  air  or  with  the  food.  The  sputum  of  consump- 
tives contains  an  innumerable  number  of  bacilli.  If  this  sputum  is  dis^ 
charged  upon  the  floor,  in  the  street,  in  a  handkerchief  and  allowed  to  dry. 
it  readily  becomes  pulverized  and  is  carried  with  drafts  or  currents  of 
air  in  all  directions  and  may  be  readily  inspired.  The  consumptive  also 
throws  off  these  micro-organisms  with  every  cough.  Foods,  when  con- 
taining germs  in  a  living  state,  such  as  milk  and  meat,  fruits  and  vegetables, 
mav.  when  taken  into  the  stomach,  cause  tuberculosis  of  the  intestinal 
canal.  Infection  may  also  occur  through  wounds.  The  anatomical  tu- 
bercle which  occurs  upon  the  fingers  of  butchers  and  pathologists  is  an 
illustration. 

Diagnosis. — A  positive  diagnosis  of  tuberculosis  can  only  be  made 
by  the  detection  of  the  bacillus  of  Koch.  Miliary  tubercles  or  tubercular 
masses  in  connection  with  the  symptoms  and  course  of  the  tubercular  pro- 
cess are  usually,  however,  sufficiently  diagnostic.  The  microscopical  ar- 
rangement of  the  cells  is  quite  distinctive.  In  cases  where  the  germs  cannot 
be  demonstrated,  inoculation  of  the  tuberculous  material  beneath  the  skin 
of  the  groin  on  a  guinea  pig  may  be  practised.  If  the  tissue  is  tubercular, 
and  the  guinea  pig  is  killed  in  three  weeks,  it  will  show  tubercular  areas  in 
the  glands  and  in  the  internal  organs. 

Prognosis. — In  any  tuberculous  process  there  is  great  danger  of  dif- 
fusion. Such  a  process  seldom  remains  long  localized.  The  lymphatic 
vessels  and  glands  are  invaded  by  the  micro-organisms  and  from  these  the 
infection  is  likely  to  become  systemic  or  general. 

Treatment. — General.  No  matter  what  the  tuberculous  process,  nor 
in  what  tissue  situated,  in  the  bones,  lungs  or  lymphatic  glands,  the  patients 
should  be  put  in  the  best  possible  physical  condition.  This  can  only  be  ac- 
complished by  keeping  them  in  the  fresh  air  and  sunshine  and  in  giving 
them  plenty  of  nourishing  and  easily  digested  food,  such  as  milk  and  raw 
eggs.  In  suitable  cases  tonics  and  anti-tubercular  remedies  should  be 
administered. 

In  the  surgical  treatment  of  localized  affections,  the  part  is  elevated 
and  put  at  rest  under  compression.  In  superficial  affections,  especially  of  the 
skin,  the  X-ray  treatment  is  very  serviceable.  In  the  treatment  of  ab- 
scesses rest  should  be  enjoyed  and  attention  given  to  the  general  conditior 
of  the  patient.  If  the  abscess  is  localized  and  near  the  surface,  or  wher 
situated  in  a  lymphatic  gland,  it  may  be  excised  or  enucleated.     If  th( 
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abscess  is  large  and  accessible,  its  contents  may  be  drawn  off  and  the  cav 
ity  injected  with  a  ten  per  cent,  emulsion  of  iodoform  in  glycerine.  If  th< 
abscess  refills,  as  it  often  does,  but  perhaps  more  slow^ly,  it  may  again  b 
tapped  and  injected.  Often  during  this  treatment  each  refilling  occurs  mor( 
slowly  than  did  the  previous  one,  and  in  many  cases  three  or  four  injec 
tions  are  sufficient  to  cure  a  large  abscess.  Ordinarily  not  more  than  si: 
ounces  of  the  emulsion  should  be  used  at  a  time.  If  the  tapping  and  in 
jections  are  of  no  benefit  the  abscess  should  be  incised,  washed  out  an( 
the  internal  lining  removed  either  with  a  dull  curette  or  swab.  Following 
this,  from  four  to  six  ounces  of  iodoform  emulsion  is  poured  into  the  cavit] 
and  an  iodoform  wick  inserted.  In  forty-eight  hours  the  gauze  should  b 
removed,  the  cavity  irrigated  and  a  fresh  piece  of  gauze  inserted.  Fol 
lowing  this  the  dressings  will  have  to  be  changed  every  twenty-four  hours 
The  walls  of  the  abscess  can  often  be  compressed  and  the  cavity  partiall; 
obliterated  by  compresses  and  a  bandage. 

In  psoas  abscesses  Treves  recommends  incision,  draining  off  of  th 
pus  and  a  careful  removal  of  the  lining  membrane  with  gauze  swabs  follow 
ed  by  thorough  irrigation.  Then  a  quantity  of  iodoform  emulsion  is  poure< 
into  the  cavity  and  the  incision  closed  without  drainage. 


CHAPTER  Vlll. 


SURGERY  OF  THE  GENITO-URINARY  TRACT. 

STJEGICAL  AFFECTIONS  OF  THE  KIDNEY. 

The  kidneys  are  placed  in  the  lumbar  region  on  each  side  of  the  spine. 
They  extend  from  the  eleventh  rib  above  to  midway  between  the  last  rib 
and  the  crest  of  the  ilium  below.  The  right  kidney,  in  consequence  of  the 
position  of  the  'liver,  is  placed  slightly  lower  than  the  left.  Ihe  hilum  of 
the  kidney  is  situated  opposite  the  first  lumbar  vertebra  and  looks  forwards 
and  inwards.  • 

In  the  normal  condition  the  kidneys  are  not  capable  of  being  palpated, 
or,  at  best,  not  more  than  the  lower  poles  upon  deep  inspiration.  In  an  ex- 
amination for  possible  pathological  affections  the  patient  should  lie  on  his 
back  with  his  head  elevated  by  a  pillow  and  the  thighs  drawn  up  to  nearly 
a  right  angle.  The  entire  abdomen  is  exposed,  palpated  and  percussed. 
A  kidney  which  is  very  much  enlarged  is  not  likely  to  remain  in  its  normal 
situation,  but  to  assume  a  position  below'  the  ribs.  It  may  often  be  found 
as  low  as  the  iliac  fossa. 

In  examining  the  kidney  region  with  the  patient  on  his  back,  the  palm 
and  fingers  of  one  hand  are  pressed  into  the  lumbar  region,  while  with  the 
other  hand  gentle  but  firm  pressure  is  made  against  the  abdominal  wall  just 
below  the  ribs.  During  a  deep  inspiration  the  kidney  is  forced  downwards, 
and,  if  movable,  its  size  and  outline  c!in  be  determined. 

A  kidney  is  a  firm,  elastic,  llaltened  organ  which  readily  slips  away 
from  the  examining  fingers.  A  kidney  that  is  forced  down  below  the  costal 
arch  by  deep  inspiration  readily  returns  to  its  normal  position  unless  quite 
large,  or  when  restrained  by  combine!  pressure.  The  kidney  is  placed  be- 
hind the  peritoneum,  and  consequently  behind  the  colon,  and  when  detjressed 
below  the  costal  arch  the  area  overlying  it  is  usually  tympanitic.  A  tumor 
of  the  kidney  of  considerable  size  may  push  the  colon  inwards  toward  the 
center  line  and  in  consecjuence  be  ^lu'l  upon  percussion. 

Differentiated  from  (iAU  Uladdkr  and  Spleen. — An  eniar<rement 
of  the  kidney  on  the  right  side  is  to  be  differentiated  from  an  enlarged  gall 
bladder  by  the  presence  or  absence  of  the  following  conditions :  A  gail 
bladder  is  placed  against  the  abdominal  wall,  consequently  it  is  dull  upon 
percussion  The  dullness  of  the  gall  bladder  is  continuous  with  that  of  the 
liver.  The  gall  bladder  if  much  enlarged  cannot  be  pusiied  upwards  be- 
neath the  ribs.    It  is  superficial  and  nearer  the  median  line  than  the  kidney. 

On  the  left  side  the -kidney  is  to  be  differentiated  from  the  spleen.  The 
spleen  is  placed  against  the  abdominal  wall,  is  dull  upon  percussion  and  its 
sharp  border,  when  much  enlarged,  can  be  felt  beneath  the  costal  arch. 
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Congenital  Affections  of  the  Kidney. — There  may  be  but  a  single 
kidney,  which  usually  is  considerably  enlarged.  The  kidneys  may  be  fused, 
fonning  one  large  organ  in  the  median  line,  constituting  a  so-called  horse- 
shoe kidney.  A  kidney  may  be  lobulated  or  completely  divided.  The  ureter 
and  pelvis  may  be  double.  The  kidneys  are  sometimes  located  low  in  the 
pelvis,  over  the  sacro-iliac  synchondrosis.  Normally  the  kidncv  has  but  a 
limited  range  of  mobility.  A  palpable  kidney  is  one  the  lower  half  of  which 
can  be  felt  on  deep  inspiration.  A  movable  kidney  has  been  defined  as  one 
which  descends  into  the  abdomen  upon  deep  inspiration,  so  that  its  form 
can  be  defined  and  by  manual  pressure  prevented  from  returning  to  its 
normal  position.  A  floating  kidney  is  one  which  can  be  pushed  freely  about 
the  abdomen. 

A  movable  kidnev  occurs  ten  times  more  frecjuently  in  women  than  in 
men,  and  is  usually  found  on  the  right  side  in  a  proportion  of  twelve  to  one. 
This  latter  frequency  is  probably  due  to  the  ])osition  of  the  Hver. 

The  Supports  of  the  Ku^xi:v. — The  kidneys  are  supported  and  kept  in 
position  by  their  vessels,  by  the  tension  of  the  peritoneum,  the  maint'inancc 
of  the  intra-abdominal  pressure  and  by  a  proper  tone  and  contraction  of 
the  abdominal  muscles.  The  kidnevs  become  displaced  in  consequence  of 
a  lax  and  pendulous  condition  of  the  abdominal  muscles.  This  interferes 
with  the  intra-abdominal  tension.  The  kidneys  arc  also  displaced  on  account 
of  a  general  process  due  to  weakness  or  nerve  exhaustion  in  which  the  ab- 
<Iominal  organs  become  prolapsed.  The  absorption  of  much  perinephritic 
fat,  bv  decreasing  tension,  niav  be  a  causative  factor.  Sex.  debilitv,  weak- 
ness  and  the  ])osition  of  the  liver  are  important  factors  in  forcing  the  right 
kidney  out  of  place.  It  has  recently  been  claimed  that  the  right  kidney  Is 
pulleil  (Hit  of  place  by  a  band  of  ccMuiective  tissue  attached  to  the  ca'cum. 

Symptoms. — A  movable  kidney  may  cause  little  or  no  disturjoance  and 
be  discovered  accidentally  while  the  ])alient  is  dressing  or  taking  a  bath. 
( )rdinarily,  however,  it  causes  a  great  deal  of  functional  disturbance,  and  in 
women  a  very  decided  nervousness.  The  majority  of  these  patients  are 
neurasthenics.  There  is  usually  a  severe,  heavy,  dragging  pain  commencing 
in  the  lumbar  region  and  extending  downwards  into  th.e  abdomen  or  pelvis. 
The  pain  is  more  severe  when  the  i^atieni  is  uj)on  her  feet  and  is  frequently 
associated  with  disturbance  kA  the  stomach,  such  as  nausea  and  vomiting. 
( )ccasionally  a  ])atient  with  a  floating  kidney  will  exi)erience  a  severe,  ex- 
cruciating pain  conimeneing  in  the  lumlnir  regi  n  and  extending  into  the 
bladder.  These  attacks  come  on  suddenly,  are  attended  with  nausea  and 
vomiting  and  swelling  kA  t'ne  alTeelevl  >ide.  During  the  attack  the  patient 
voids  but  a  small  amor.nt  *>f  urine,  while  with  the  relief  of  the  pain  the 
urine  mav  be  i^reatlv  increased,  in  ani«nnu.  These  attacks  are  due  to  a  kink- 
ing  of  the  ureter  and  the  diurjrii-.^  r.j)  ot  the  urine  within  the  pelvis  of  the 
kidney.  The  kinkjn^  is  ea'.;.sr<l  h\  the  rotation  <n*  the  kidney  around  its 
perjH'udicular  axis  with  t*  rsi  >n  of  the  ]h^!:o1o. 

Di  \(;nosis.  The  o.iau:u  >i<  \\i".;  rv^st  r.'.  >  mi  the  ah^ve  mentioned  symp- 
toms, coupled  with  \bx  t^reseuve  vm'  a  l.ar/:.  i':\e!>  :iiovahle  tumor  which  is 
tympanitic  and  can  rea.'.-.".\    he  :r..uie  t-'*  v:i<.ip'.H:r.-  I'Lueaih  the  nbs. 

TKKvrMrxr.  1:  •^.:;>:  ^-  :.i-v^r.  ir,:.  o  -^-..'.v-.Mti.  .'  tl'.at  a  loose  kidney 
ma\  be  but  one  k^\  <i\e!\.'.  :\\t;'.  '.^\:iv\;'.  o.^':v'':i   •.■;>.     ;'■  -  ir.stan.ce.  there  mav 
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be  a  pendulous  abilominal  wall  with  falling  of  all  of  the  abdominal  i 
(splanchnoptosis).  It  should  not  be  expected  in  such  a  case  that  fixation 
of  the  kidney  alone  will  bring  complete  relief  to  the  patient.  If  the  dis- 
placement is  only  slight,  it  is  generally  recommended  that  the  kidney  he 
retained  in  position  bv  placing  a  compress  of  gauze  or  cotton  against  the 
anterior  abdominal  wall  of  the  affected  side  and  just  below  the  costal  arch. 
This  compress  is  held  in  position  bi,'  a  firm  bandage  around  the  body.  Such 
treatment  may  succeed  in  the  mildest  of  cases.  If  the  kidney  i=  frtely  mov- 
able and  the  condition  of  the  patient  warrant.-.,  ii  sIthM  lie  hxed. 


Fig.    118 — A-B, — Incision    for     ctplorins  kiiJncy. 

Trapezius.     P. — Triangle  01   l^itit.     L   .\.— Liniiljar     p  nt   r  SSiS  — ^5     rjL 

posticus  inf.     A,  B.^Line  of  iudsion. 

The  technic  of  the  operation  is  as  follows:  As  the  patient  i.s  passing 
under  the  influence  of  the  anesthetic  the  side  is  scrubbed  and  prepared  for 
operation.  The  patient  is  placed  on  the  sound  side  with  a  large  rubber 
air  cushion  or  hard  pillow  beneath  the  loin  for  the  purpose  of  elongating 
the  space  between  the  costal  arch  and  the  crest  of  the  ilium  on  the  side  to 
be  operated  upon.    A  perpendicular  Incision  is  then  made  at  the  outer  border 
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of  the  erector  spinx  and  from  a  little  above  the  twelith  rib  to  the  crest  nf 
the  ilium  (Fig.  Ii8).  The  skin  and  fascia  are  incised,  the  fibers  of  the 
latissintns  dorsi  separated,  the  fascia  of  the  iiiiemsl  obliijue  and  trans- 
versalis  divided,  the  fibers  of  the  quadraliis  luniboruni  separated,  afid  the 
anterior  layer  of  the  lumbar  fascia  divided  (Figs.  119  and  120),  There  is 
ordinarily  but  very  little  hemorrhage  from  the  incision,  and  it  is  sctilnm  that 
artery  forceps  have  lo  be  applied.  The  wound  is  now  held  widely  open  and 
the  perinephritic  fat  torn  through,  exposing  the  kidney.  Some  slight  cau- 
tion will  be  necessary  here  not  lo  work  too  far  forward  and  injure  the  aiceiul- 
ing  colon  or  posterior  parietal  peritoneum.  The  perinephritic  fat  which  is 
held  in  place  by  loose  connective  tissue  is  now  c!anii>cd  with  h'^avy  forceps 


on  each  side  and  the  kidney  pidled  and  pushed  into  the  wound-  The  fatt}' 
capsule  with  its  strands  of  connective  tissue  going  to  the  colon  are  now 
completely  stripped  from  the  kidney  and  as  much  of  this  fat  and  connective 
tissue  as  is  practical  removed.  The  fibrous  envelope  of  the  kidney  is  then 
carefully  divided  in  the  median  line  over  the  dorsum  and  each  half  stripped 
back  for  about  an  inch.  While  the  stripped  capsule  is  held  up,  a  needle 
carrying  a  chromicized  cat-gut  thread  is  made  to  pick  up  from  the  inside, 
half  an  inch  of  the  capsule  near  the  center  of  the  kidney.  A  like  cat-gut  is 
I  at  the  lower  pole  of  the  kidney  and  two  on  the  opposite  side  in 
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corresponding  positions.  The  needles  are  left  attached  to  the  sutures  (Fig, 
121).  The  kidney  is  now  replaced,  A  needle  carrying  one  of  the  upper 
threads  is  then  passed  through  the  lumbar  fascia  and  quadratus  luniburum 
muscle  just  below  the  twelfth  rib  and  the  thread  knotted.  A  needle  carry- 
ing one  of  the  lower  threads  is  passed  through  the  same  tissues  about  one 
inch  and  a  half  below  the  first  and  tied.  The  two  sutures  upon  the  opposite 
side  of  the  kidney  are  treated  in  the  same  way.  This  drags  the  dorsum 
of  the  kidney  well  up  beneath  the  ribs  with  its  lower  portion  placed  directly 
against  the  cut  fascia  and  lumbar  muscle.  Tlirough-and-through  sutures  of 
silk-worm-gut  are  then  passed  including  all  of  the  tissues  down  to  the  kid- 
ney. Before  these  are  secured,  the  fascia  and  fibers  of  the  quadratus  are 
brought  together  by  chromicized  cat-gut  sutures. 


There  is  usually  primary  union,  with  mc.sl  snii 
risks  of  the  operation  are  practically  tlinse  ot  tW  nux- 

INJURIES  or  THE  KIDNEY. 

These  are  usually  the  result  of  snnu'  cni^Mn.L;  hn 
by  the  passage  of  a  heavy  wagon  wlii'c!  rnvr  tin-  >iii-.-. 
or  being  crushed  between  the  bumpers  -A  c;ir>.  (  im 
tions  following  injury  of  a  kidney  is  h.Tniiirrli.i,L.'i.-. 
able  at  times,  and  even  fatal.  If  the  filirini>.  i-aj)>ii 
hiemorrhage  will  be  confined  to  the  k^iticy  ;:iiii  ii<  |.i 
down  the  ureter  into  the  bladder.  WlilU-  the  ii.criiiir 
these  cases  for  several  davs,  it  i:-  usMally  not  alar:iiiii 
sule  is  ruptured,  the  blood  and  urine  are  eMrav  a-ali' 
tissues.  The  haemorrhage  in  tlie-e  ea^i"^  N  nfiin  .-'J: 
continue  for  several  days.    If  ilie  filii'ius  eaii.-uli-  i>  I't'i 


>[.1(i;i;kv  of  the  oiixiro-LRiXARY  tf 


SURGERY  OF  THE  GENITO-URINARY  TRACT  20g 

face  and  the  peritoneum  torn,  blood  and  urine  will  escape  into  the  general 
peritoneal  cavity,  setting  up  a  general  peritonitis. 

Symptoms. — There  will  be  shock,  the  severity  of  which  will  depend 
upon  the  extent-of  the  injury  and  the  susceptibility  of  the  individual.  Pain 
in  the  side,  which  is  often  severe,  with  localized  tenderness,  hiematuria, 
nausea  and  vomiting.  If  the  hemorrhage  is  considerable  and  the  blood  ac- 
ctunulates  in  the  post-peritoneal  space,  there  is  likely  to  be  very  decided 
swelling,  producing  more  or  less  of  a  diffused,  hard,  or  at  times  Huctuating 
mass.  If  the  blood  and  urine  gain  an  entrance  to  the  peritoneal  cavitjji,  there 
will  be  diffused  tenderness  with  pain,  tvinpanitis  and  the  usual  symptoms  of 
a  general  peritonitis.  If  there  has  been  very  severe  hemorrhage,  there  will 
be  a  feeble  and  quick  pulse,  pallor  of  the  face  and  visible  mucous  membranes, 
ringing  in  the  ears,  vertigo,  dilatation  oi  the  alae  nasi  and  cold  perspiration. 
The  process  is  usually  followed  by  fever.  If  infection  occurs,  pain,  tender- 
ness and  fever  are  increased  with  rigors  and  sweating. 

Treatment. — If  the  fibrous  capsule  is  not  ruptured  the  conditions  to 
be  met  are  the  control  of  hemorrhage  and  the  relief  of  shock  and  pain. 
Hemorrhage  is  best  controlled  by  putting  the  patient  to  bed  and  applying  an 
ice  bag  to  the  side  and  giving  ergot.  At  the  same  time  the  bowels  should  be 
kept  open. 

Shock,  in  consequence  of  the  lowered  blood  pressure,  is  favorable  for 
the  arrest  of  hemorrhage,  consequently  while  hemorrhage  is  going  on  the 
blood  pressure  should  be  maintained  at  the  lowest  point  compatible  with  the 
well-being  of  the  patient.  For  the  relief  of  shock  and  the  restoration  of 
blood  pressure,  strychnine,  caffine.  morphine,  and  digitaline  may  be  given 
subcutaneously.  Carlx)nate  or  spirits  of  ammonia,  camphor,  and  adrenalin 
are  also  beneficial  for  increasing  the  blood  pressure.  For  the  relief  of  pain, 
morphine  or  codein  are  most  serviceable. 

In  cases  in  which  the  fibrous  capsule  is  not  ruptured  these  measures  will 
ordinarily  be  sufficient  to  control  the  hemorrhage.  If  the  capsule  has  been 
broken  and  the  post-peritoneal  space  infiltrated,  the  kidney  should  be  ex]>osed 
by  incision  and  if  the  laceration  is  not  great  or  the  hemorrhage  severe,  the 
rent  may  be  closed  by  deep,  quilted  sutures  of  chromicized  cat-gut,  or  the 
rent  packed  with  iodoform  gauze  and  the  infiltrated  area  drained.  If  the 
kidney  is  severely  lacerated  and  the  hemorrhage  pronounced,  the  kidney 
should  be  removed.  In  this  case  the  kidney  is  lifted  out  of  the  wound  and 
its  pedicle  ligated  with  silk  or  chromicized  cat-gut.  Following  this  the  space 
is  packed  for  a  few  days  with  idoform  gauze.  If  blood  and  urine  have  en- 
tered the  general  peritoneal  cavity,  this  cavity  must  be  opened  above  the 
pubes  and  washed  out  with  normal  salt  solution  or  some  mild,  antiseptic 
solution,  and  then  drained.  Drainage  can  only  be  satisfactorily  carried  out 
in  these  cases  by  placing  large  drainage  tubes  in  the  pelvis  and  putting  the 
patient  to  bed  in  a  sitting  posture. 

RXJPTTJEE  OF  THE  URETEK. 

This  is  a  rare  accident,  but  may  occur  as  the  result  of  a  severe  injury. 
Following  rupture  there  is  extravasation  of  the  urine  into  the  retro-peritoneal 
space  with  pwiin,  the  formation  of  a  progressive  swelling  and  probably  chills. 
The  treatment  will  consist  in  opening  and  draining  the  cavity,  and,  if  pos- 
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sible,  reuniting  the  torn  ends  of  the  ureter.    In  a  few  cases  simple  drainage 
has  resulted  in  a  cure. 

If  both  ends  of  the  ureter  can  be  found  after  elongating  the  incision, 
they  may  be  united  by  the  Van  Hook  method.    In  carrying  "lut  this  technic 


the  distal  end  of  the  ureter  is  ligated  near  its  extremity  and  an  incision  made 
into  the  ureter  just  beyond  the  ligature  and  of  sufficient  length  to  admit 
the  proximal  end  of  the  ureter.  A  slit,  one-fourth  of  an  inch  long,  is  then  made 
in  the  proximal  end,  and  a  fine  silk  thread  or  cat-gut  threaded  at  both 


maae  ■ 

ends  ^^^H 
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The  threads  are  then  knotted  and  the  slit  closed  by  sutures  (Fig.  122).  In 
cases  in  which  an  ana&tomosis  cannot  be  effected  and  the  wound  will  not 
heal  as  the  result  of  drainage,  the  corresponding  kidney  may  be  removed, 
if  the  other  kidney  is  healthy. 

HTDBOHEPHBOSIS. 

By  this  is  meant  an  accumulation  of  urine  in  the  pelvis  and  calyces  of 
the  kidney  from  obstruction.  The  condition  may  be  congenital,  and  in  that 
case  is  usually  the  result  of  faulty  implantation  of  the  ureter  in  the  pelvis 
of  the  kidney,  or  the  ureter  may  become  obstructed  by  being  drawn  over 
an  abnormally  placed  renal  vessel.  It  may  also  be  due  to  an  impervious 
condition  of  the  ureter.  In  the  acquired  form  the  cause  may  be  a  stone, 
blood  clot,  an  inflammatory  exudate,  or  a  parasite  arrested  in  the  ureter.  It 
may  be  due  to  kinking  of  the  ureter,  from  a  misplaced  kidney,  or  to  some 
pathological  affection  of  the  bladder  such  as  a  stone  or  tumor.  A  tumor 
outside  of  the  bladder  may,  by  pressure,  cause  obstruction  in  the  ureter.  The 
process  may  be  unilateral  or  bilateral  (Fig.  123). 

If  but  one  kidney  is  affected  the  process  wiU  be  situated  in  the  corre- 
sponding ureter.  If  both  kidneys  are  affected  the  process  will  be  in  the 
bladder  or  below  this.  In  order  to  develop  a  hydronephrosis  the  obstruction 
must  be  intermittent  or  incomplete.  Some  of  the  urine  must  escape,  as  com- 
plete and  uninterrupted  obstruction  causes  atrophy  of  the  cells  of  the  kitl- 
iiey  and  an  arrest  of  urinary  secretion. 

Pathology. — ( )bstructi(>n  of  the  ureter  causes  dilatation  of  that  part 
i)f  the  ureter  situated  abcnc  the  obstruction  with  dilatation  of  the  pelvis  of 
the  kidney  and  calvces.  The  pyramids  are  flattened  and  the  cortex  thinno-l 
and  expanded.  If  the  obstruction  is  continued  the  kidney  tissue  beconit^s 
atrophied  and  finally  disap])cars.  After  six  weeks  of  complete  obstruction 
there  is  very  little  urine  secreted  (Fig.  124). 

Clinical  IIistokv. — This  varies  considerably.  There  may  be  severe 
aiul  even  excruciating  pain.  The  kidney  in  these  cases  is  very  tender  on 
pal])ati{)n  and  gradually  or  cjuite  rapidly  increases  in  size  until  a  fluctuating 
tumor  is  t(^  be  felt.  The  tumor  may  be  the  size  of  an  adult  head  or  be 
much  larger  than  this.  Not  infre<iuently  the  enlargement  is  quite  painless. 
In  some  cases  infection  occurs  with  abscess  formation. 

Diagnosis. — This  will  he  made  by  considering  the  symptoms  and  course 
of  the  affection.  The  onset  is  usually  j^jadual  and  may  or  may  not  be  pain- 
ful. The  kidney  slowly  enlarj4:e<  and  may  finally  fluctuate.  ITie  tumor  :s 
situated  beneath  the  peritoneum  and  consequently  behind  the  colon.  If  it 
reaches  a  large  size  it  will  ])ush  the  colon  towards  the  center  line  and  become 
(lull  upon  percussion. 

Tkkatmk.vt. — Thi>  onsists  in  removing  the  cause,  if  this  is  possible. 
A  floating  kidney  which  rotates  u])on  its  axis  and  causes  temporary  ob- 
struction should  he  anchoreil.  Kinking  of  tlie  ureter  or  stricture  near  its 
organ,  may  he  corrected  hy  dividing  the  ureter  and  re-implanting  it  in  the 
pelvis  of  the  kidnev,  or  a  plastic  operation  upon  the  ureter  may  be  done. 
If  the  obstruction  is  due  to  some  foreij^n  substance  this  should  be  removed. 
When  the  obstruction  cannot  be  relieved  the  kidney  should  be  removed, 
provided  the  other  kidney  is  healthy. 
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FTOOENIC  INFECTION  OF  THE  KIDNET. 

Infection  of  the  kidney  may  have  its  origin  from  many  different  sources 
and  give  rise  to  several  distinct  pathological  processes.  An  infected  embolus 
may  reach  the  kidney  in  a  case  of  pyaemia  and  give  rise  to  a  diffuse  inflamma- 
tion with  the  formation  of  many  small,  or  one  large,  abscesses.  {Acute  sup- 
purative  interstitial  nephritis.)  If  the  parenchyma  of  the  kidney  becomes 
involved  the  process  is  likely  to  spread  to  the  pelvis,  causing  a  pyelitis  or  a 
pyelo-nephritis.  In  consequence  of  a  stone  or  tumor  in  the  bladder,  or 
stricture  of  the  urethra,  an  infectious  process  may  extend  to  the  kidneys, 
producing  an  ascending  pyelo-nephritis.  If  distention  of  the  pelvis  of  the 
kidney  is  added  to  the  infection,  then  the  condition  is  known  as  pyonephrosis. 

FTEUTIS  OR  INFLAMMATION  OF  THE  FELVIS  AND  CALTCES  OF  THE 

KIDNEY. 

The  causes  of  this  affection,  which  arc  not  necessarily  associated  with 
pyogenic  infection,  are  lodgment  of  a  calculus  in  the  pelvis  of  the  kidney, 
a  tubercular  focus,  malignant  disease,  parasites,  the  effect  of  a  cold  and 
medicinal  substances  such  as  cantharidcs,  cubebs,  and  copaiba.  The  process 
may  be  compHcated  by  pyogenic  infection.  Infection  is  likely  to  follow  in 
cases  of  long  continued  inflammation. 

Pathology. — The  mucous  membrane  becomes  hypersemic,  inflamed  and 
thickened.  In  consequence  of  the  swelling  the  opening  in  the  ureter  may 
become  narrowed  or  partially  occluded,  producing  a  hydro  or  pyonephrosis. 

Symptoms. — The  symptoms  of  pyelitis  with  infection  are  pain  and  ten- 
derness over  the  affected  kidney,  fever,  frequency  of  micturition,  swelling 
and  the  discharge  of  pus  in  an  acid  urine.  The  pus  usually  makes  its  ap- 
pearance intermittently,  in  consequence  of  the  opening  of  the  ureter  be- 
coming obstructed  for  one  or  more  days,  during  which  time  the  urine  is 
comparatively  clear,  while  the  fever,  pain,  tenderness  and  swelling  increase. 
Then  the  obstruction  may  be  relieved  in  consequence  of  the  increased  pres- 
sure within  the  pelvis  and  a  quantity  of  pus-laden  urine  makes  its  way  into 
the  bladder,  at  this  time  the  systemic  symptoms  are  relieved.  If  there  is  at 
the  same  time  decomposition  of  the  urine  within  the  pelvis  of  the  kidney, 
the  urine  w-ill  be  alkaline. 

Treatment. — This  should  he  directed  primarily  to  the  relief  of  the 
cause.  If  a  calculus  is  present  in  the  ])clvis  of  the  kidney  this  should  be 
removed.  If  the  process  is  sec<>n<lary  to  kinking  or  torsion  of  the  ureter 
from  a  misplaced  or  floating  kidney,  this  condition  should  he  corrected  by 
re-implanting  the  ureter  or  fixing  tl'.e  kiclncy.  If  the  ])rocess  is  one  of  In- 
fection coming  from  the  bladder,  this  organ  shcmld  be  treated  bv  frequent 
irrigations  with  antiseptic  solutions,  while  internallv  nrotropin  or  salol  are 
administered.  At  the  same  time  the  patient  should  he  put  to  bed  and  placed 
on  a  restricted  diet  and  encouraged  to  drink  consi(krah]e  (juantities  of  fresh 
water  or  milk.  The  bowels  should  he  thoroughl\  oj)rne(l.  If  these  means 
do  not  relieve  the  condition,  and  tlie  syni])tonis  are  inorea.sing.  and  the  pelvis 
infected,  the  kidnev  should  be  explored  and  either  drained  or  removed. 

PYELONEPHRITIS. 

This  is  an  inflammation  of  the  renal  parenchyn-.a  and  pelvis  of  the 
kidney.     The  process  is  usuallv  a  suppurative  one.     The  infection  mav  be 
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secondary  to  a  calculus  or  tuberculous  process,  or  may  ascend  from  the  blad- 
der, or  be  due  to  an  infected  embolus.  It  may  also  follow  operations,  in- 
juries, parturition  or  the  infectious  fevers.  During  pyelitis,  if  there  is  much 
distention,  the  calyces  becomes  dilated,  while  infection  extends  to  the  inter- 
stitial tissue  of  the  organ,  with  the  result  that  many  small  or  one  large 
abscess  is  produced,  or  the  parenchyma  may  in  consequence  of  the  pressure 
in  the  pelvis  be  absorbed,  destruction  going  on  until  the  whole  organ  is  con- 
verted into  a  large  pus-sac. 

Pathology. — In  pyelitis  a  certain  degree  of  renal  congestion  exists. 
Bacteria  invade  the  pyramids  and  travel  up  the  tubes  or  lymphatics,  produc- 
ing an  interstitial  nephritis.    This  gives  rise  to  abscesses,  which  may  coalesce. 

Symptoms. — The  condition  is  with  difficulty  differentiated  from  a 
pyelitis  with  infection.  There  is  pain  and  tenderness  over  the  region  of  the 
kidney.  The  pain  may  radiate  across  the  abdomen  or  into  the  groin,  and 
there  is  likely  to  be  in  men  retractic>n  of  the  testicle.  If  the  obstruction  is 
at  all  marked  there  will  be  a  tumor  with  fever,  the  symptoms  of  septic  ab- 
sorption. The  pus  in  this  class  of  cases  often  makes  up  a  very  considerable 
portion  of  the  urine  voided ;  much  more  than  in  a  case  of  ordinary  cystitis. 
If  a  bottle  is  filled  with  the  urine  and  allowed  to  stand,  often  one-sixth,  one- 
fourth  or  one-third  will  be  represented  by  the  sediment  which  is  largely  pus. 
The  amount  of  pus,  however,  varies  frequently  from  day  to  day.  Ordinarily 
the  urine  does  not  contain  much  mucus.  The  specific  gravity  is  often  low, 
not  going  above  1,006  to  i,ot6.  The  amount  of  urea  is  usually  diminished, 
while  albumin  is  always  present. 

Course  and  Duration. — Cases  ot  traumatic  pyelonephritis  usually  run 
a  rapid  course,  and  unless  reliev<^d  by  nephrectomy  terminate  in  death. 
Pvaemic  cases  usually  end  fatal!-,  ir.  <  :*:\\  davs.  Calculi  and  tulxrcular 
processes  may  last  for  years. 

Diagnosis. — This  may  be  easy  <'T  'lifticult.  Traumatic  cases  followed 
by  haematuria  and  purulent  urinu  an:  easy  of  diagnosis.  If  there  is  cystitis 
or  other  complications  the  dia^Musis  is  n«A  so  easy.  There  are  usually  pain 
and  tenderness  over  the  affecte<l  kHhicx .  If  there  is  a  tumor  it  will  be  round 
or  oblong,  elastic,  and  situated  behind  the  peritoneum.  There  may  be  con- 
nective tissue  threads  and  casts  in  the  urine.  The  clinical  history  in  acute 
cases  will  show  infection  witli  fever,  riLr'»r>.  pain  and  tenderness  over  the 
kidney  and  often  vomitinj,,^  with  the  |»:is>a.i:e  of  a  small  amount  of  urine. 
Pain,  tendemess  and  enlargement  r.f  the  kidney  are  among  the  characteristic 
s>Tnptoms.  The  amount  of  ])us  is  larire  anfi  the  urine  ordinarily  acid.  In 
the  absence  of  localized  pain  «.ver  the  kidney  with  frequent  and  j)ainful 
micturition  and  pain  over  tlie  Madder  and  in  the  rectum  a  cystitis  may  be 
suspected.  If  there  is  still  doiiht  ah. iPt  the  i)resence  or  absence  (»f  cystitis 
the  bladder  may  Ije  examined  witli  a  cNstoscope.  If  there  is  an  absence  of 
cystitis  the  mucous  membrane  lias  a  ])early-whitc  appearance  showin.^-  ves- 
sels crossing  its  surface.  If  it  is  intianied  it  is  dark-red  and  dull  in  color 
and  has  the  appearance  of  a  cnntn-^'l  ..r  inlianied  mucous  membrane.  If 
a  cystoscopic  examination  is  not  ])«.>^sihle.  the  bladder  may  be  thoroiijrlily 
washed  out  until  the  water  conies  a\\a\  clear,  when  the  catheter  is  kft  in 
the  bladder  so  that  the  urine  as  it  cmhu^  fr<.m  tlie  kidneys  will  flow  directilf 
into  a  receptacle.    If  this  urine  CMHtain-  (iuantities  of  pus  it  comes  from  (M 
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kidneys.  For  the  purpose  of  determining  whether  one  or  both  kidneys  arc 
implicated,  after  thoroughly  washing  the  bladder  a  scgregator  may  be 
inserted  and  the  urine  secured  directly  from  each  kidney. 

Treatment. — This  may  be  in  pan  internal  and  consist  in  the  adminis- 
tration of  the  urinary  antiseptics.  If  these  do  not  relieve  the  condition  the 
kidney  should  be  explored  and  incised.  If  the  process  is  due  to  calculus, 
the  removal  of  the  calculus  and  the  drainage  of  the  kidney  is  usually  suffi- 
cient. A  process  due  to  pyogenic  infection  in  which  there  is  a  single  abscess 
may  be  cured  by  drainage.  If  the  process  is  tubercular  or  the  kidney,  as  is 
often  the  case,  only  a  sac  containing  decomposing  urine  and  pus,  it  should 
be  removed. 

PYONEPHROSIS. 

This  is  a  term  used  to  indicate  the  association  of  pyelonephritis  with 
distention  of  the  pelvis,  kidney,  and  ureter  from  obstruction  to  the  flow  of 
urine.  It  is  usually  due  either  to  a  calculus  or  tubercular  process.  If  the 
obstruction  is  in  the  bladder  the  process  is  usually  bilateral.  The  pelvis  and 
calyces  are  dilated  into  one  lari^e  or  a  great  maii\  smaller  sacs.  The  kid- 
ney structure  in  some  cases  is  scarcely  recognizable. 

Symptoms. — The  kidney  is  enlarged,  tender,  and  painful.  There  are 
rigors,  fever,  loss  of  appetite  and  llesh.  Pus  is  usually  present  in  the  urine, 
often  in  large  quantities,  and  the  urine  may  he  either  acid  or  alkaline.  When 
both  kidneys  are  enlarged  the  urine  is  usually  scanty  in  amount.  Nausea, 
vomiting,  and  toxnemia  are  then  often  present. 

Trkatmkxt. — If  the  ])roces$  is  pyogenic  and  due  to  a  calculus  and  the 
kidney  not  markedly  disorganized,  it  should  be  incised,  the  calculus  removed 
and  the  kidney  drained.  If  both  kidneys  are  involved  oj)eration  is  not  per- 
missible.   Treatment  should  then  ])e  by  internal  medication. 

ABSCESS  OF  THE  KIDNEY. 

This  process  follows  intcction  oi  a  kidney.  The  b.icteria  mav  gain 
access  to  the  kidney  from  the  bladder,  as  the  rosuit  of  some  one  of  the  acute 
infectious  diseases,  during  an  attack  of  py:eniia,  or  following  an  iniurv  with 
or  without  an  open  wound.  In  pyajinia  inft-ctcd  emboli  may  become  arrested 
in  the  cortical  substance,  producinjj:  small  abscesses. 

SvMPTOM.s. — These  arc  not  always  j)ronounccd  or  distinctive.  There 
is  likely  to  be  pain  and  tendcrnc-ss  in  the  side,  swelling,  fever,  and  pus  in 
the  urine.  When  the  amount  <^f  retanied  ])us  is  very  large  the  swelling  will 
be  very  decided  and  tliere  nu'i\  he  even  a  fUictuatmg  tumor.  The  amount 
of  ])us  in  the  urine  is  usuall\  very  variable.  For  two  or  three  days  tliere 
may  be  very  little,  tlien  the  am«>iMil  discharged  is  large.  The  former  con- 
dition not  infrequentlv  is  attended  with  pain  and  swelling. 

Tkkatmi:nt. — This  eonsisls  in  draining  the  ab>cess,  provided  the  kid- 
ney is  not  seriously  dis<  rganized.  If  there  is  little  more  than  a  shell  of 
kidney  left  ne])hrectomv  sliouid  he  done. 

PERINEPHRITIS  (SUPPURATIVE). 

This  may  be  caused  hv  the  extension  of  infection  from  within  the  kid- 
nev  to  the  surroundincr  tissues,  he  the  result  of  a  wound  with  infection,  or 
it  mav  Come  fn^m  an  infected  a])pendix  or  from  the  intestine.     The  process 
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may  be.  acute  or  chronic,  depending  upon  whether  it  is  pyogenic  or  tuber- 
cular. 

Symptoms. — In  cases  of  py(^[enic  infection  there  will  be  pain,  tender- 
tiesSy  diffuse  swelling  in  the  side  with  some  rigidity  of  the  spine  and 'fever. 
The  pus  may  take  one  of  several  routes,  it  may  reach  the  surface  on  the  out- 
side of  the  erector  spinae,  may  burrow  forwards  in  the  abdominal  wall,  fol- 
low the  colon  into  the  pelvis,  or  it  may  rupture  into  the  peritoneal  or  pleural 
cavities,  or  into  the  co!on.  There  may  or  may  not  be  pus  in  the  urine, 
depending  upon  the  condition  of  the  kidney.  In  chronic  cases  the  symptoms 
are  less  marked  and  less  acute. 

Treatment. — In  the  pyc^enic  cases  free  incision  should  be  made  in 
the  pus  cavity  and  drainage  established.  In  tubercular  cases  if  the  kidney 
is  implicated  it  should  be  removed. 

TUBBBCmOirS  DISEASE  OF  THE  KID>IT. 

This  is  a  common  affection  and  apparently  occurs  more  frequently  In 
women  than  in  men.    The  disease  mav  be  considered  under  three  heads. 

(a)  A  tubercular  process  in  the  kidney  may  be  but  a  part  of  a  general 
acute  miliary,  tubercular  infection  in  which. all  of  the  organs  are  more  or 
less  implicated.  In  this  form  there  are  no  special  symptoms  and  no  treat- 
ment that  is  of  any  avail. 

(b)  A  chronic,  tubercular  process  of  the  kidney,  which  is  secondary  to 
a  like  condition  of  the  testis,  epididymis,  or  bladder.  In  this  condition,  as  a 
rule,  both  kidneys  are  involved.  There  is  an  ascending  infection  which 
travels  along  the  urinary  tract  to  the  kidneys,  and  as  the  result  of  this  in- 
fection the  mucous  membrane  of  the  ureters,  the  pelvis  and  calyces  of  the 
kidney  become  studded  with  tubercles.  In  these  cases  the  mucous  membrane 
is  usually  transformed  into  granulation  tissue.  The  process  may  extend 
from  the  pelvis  into  the  parenchyma,  producing  enlargement  of  the  kidney. 
The  patient  finally  succumbs  as  a  result  of  exhaustion  or  uraemia.  The 
treatment,  except  in  a  general  way,  is  of  no  avail. 

(c)  Primary  tuberculosis  of  the  kidney.  Haematogenic.  It  is  probably 
true  that  in  some,  perhaps  in  many,  of  these  casts  the  process  is  really  sec- 
ondary to  a  tuberculous  process  somewhere  in  the  genito-urinary  tract,  in 
the  tonsils,  bronchial  or  lymph  glands.  Clinically,  the  process  seemingly  is 
local,  because  after  the  removal  of  the  infected  organ  the  patient  ordinarily 
remains  well.  In  these  cases  the  bacilli  are  most  frequently  deposited  within 
the  glomeruli,  although  they  may  find  thtir  way  into  the  urhiiferous  tubes, 
the  mucous  membrane  of  the  pelvis,  or  upon  the  surface  of  the  organ. 

Pathology. — ^Three  forms  are  described.  The  caseous  form  com- 
prises 8i  per  cent.,  according  to  Israel's  tables.  In  these  cases  the  bacilli 
are  usually  deposited  in  one  pole  of  the  organ,  most  frequently  in  the  lower 
pole.  Tubercles  are  formed  which  coalesce,  caseate,  and  fom*  tuberculous 
abscesses.  The  process  extends  by  continuity  of  structure  until  perhaps 
the  entire  organ  is  implicated,  or  the  caseous  area  may  remain  more  or  less 
isolated,  in  which  case  the  kidney  is  not  much  enlarged.  The  kidney  in  some 
patients  reaches  the  size  of  an  adult  head,  in  consequence  of  the  formation 
of  many  small  or  one  large  cavity.  These  cavities  are  filled  with  most  offen- 
sive pus  and  decomposing  urine.     In  this  class  of  cases  there  is  alwavs 
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marked  perinephritis,  in  consequence  of  which  the  kidney  is  firnnly  adherent 
to  and  difficnlt  to  separate  from  the  surrounding  structures.  In  the  second 
class  there  are  ulcers  at  the  apicea  of  the  papillae.  In  these  there  is  usually 
marked  hsentaturia.  In  the  third  form,  the  kidney  is  usually  studded  widi 
hard  nodules  from  the  size  of  a  pin's  head  to  that  of  a  marble.  These  nwtules 
show  no  tendency  to  break  down. 

In  tuberculosis  of  the  kidney  the  pelvis  is  secondarily  involved  by  the 
formation  of  tubercles  within  the  mucous  membrane.    These  coalesce,  break 


down,  and  fnnn  ulcers.    The  [)rucesf  may  extend  along  the  ureter  and  im- 
plicate the  bhuliier. 

Symptoms. — The  first  syniptnnis  arc  usually  pain  and  tenderness  in  the 
kidney  region.  The  pain  is  usually  increased  by  active  exercise.  It  may  be 
represented  by  an  achinp:  wI)k:1i  is  more  '-r  less  con,s!;uit.  These  symptoms 
are  usually  followed  hv  a  rise  nf  (emperaturc,  fre<jucnt  urination  and  cloudy 
urine.    The  kidney  becomes  eiihr,^'ed.    All  of  the  symploms  are  likely  to  be 
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progressive.  There  is  loss  of  appetite,  emaciation,  and  loss  of  strength  and 
occasional  rigors.  In  cases  in  which  the  pelvis  of  the  kidney  is  not  impli- 
cated the  urine  for  a  long  time  may  remain  clear  and  acid. 


Fig.   126. — Uric  acid  crystals. 

Diagnosis. — This  will  rest  upon  tiie  chronic  course  of  the  disease,  the 
symptoms,  the  exclusion  of  calculus  anci  pyogenic  infection  and,  for  a  posi- 
tive diagnosis,  the  detection  of  the  bacillus  of  tuberculosis  in  the  urine.  In 
some  cases  a  positive  diagnosis  cannot  be  establisiied  witliou.t  an  incision. 


Fig.    127. — Oxalate   ..>f   lime. 

Treatment. — This  consists  in  tlu-  R-ni(.val  of  tin-  aiYccted  orQ-an.  pro- 
vided there  is  reason  to  believe  tlie  other  kidney  is  healtliy  i^Fig.  125) . 

Operation. — ^A  perpendicular  incisi'.n  is  made  at  ilic  outer  border  of  the 
erector  spins  and  extending  from  tlie  twrlfili  rib  to  the  cre^t  of  the  ilium. 
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The  libers  uf  the  lalissimus  dorai  are  separated,  the  lumbar  and  transvcrsalis 
fascia  divided  and  the  perincphritic  fat  divided  or  torn  through.  The  kid- 
ney is  then  shelled  out  of  its  fatty  capsule  by  the  fingers.  Aided  by  abdominal 
pressure,  the  surgeon  then  lifts  the  kidney  out  of  the  wound.  The  ureter 
is  isolated  and  divided  and  its  distal  extremity  cauterized  with  carbolic  acid. 
The  vessels  are  then  ligated  well  away  from  llie  ptlvis  of  Ihe  kidney  with 
silk  or  cat-gut  and  the  organ  removed.  In  many  cases  in  which  the  process  , 
is  far  advanced  and  there  has  been  pronounced  perincphritic  inflammation 
the  adhesions  between  the  fibrous  and  fatty  capsules  and  surrounding  struc- 
tures are  very  firm  and  difficult  to  separate.  Again  in  consequence  of  the  < 
firm  adhesions  one  or  more  abscesses  are  broken  into  during  the  enucleation ; 
the  operation  should  be  proceeded  with,  however,  and  the  kidney  removed 
just  as  though  this  accident  had  not  occurred.  In  some  cases  the  perincphritic 
adhesions  are  so  firm  and  strong  and  the  kidney  so  large,  extending  upward 
beneath  the  ribs  and  downwards  into  the  pelvis,  that  it  is  impossible  lo  sep- 


arate the  two  capsules  and  emicleate  the  kidney  with  its  fibrous  capsule.    In 
such  instances  it  is  best  to  divide  tlie  fibrous  capsule  and  enucleate  the  kid- 
ney, leaving  the  capsidc  behind.    Following  the  excision  there  is  a  consider-   j 
able  cavity,  which  it  is  well  to  pack  lightly  with  iodofonn  gauze  for  a  few 
days,  bringing  but  a  part  of  the  wound  together  by  sutures. 

The  results  of  nephrectomy  for  tuberculous  infection  confined  to  one 
kidney  are  extremely  satisfactory. 

RENAL  CALCTTLUS-NEPHKOUTHIASIS. 

By  this  is  lueanl  the  formatJun  of  a  slfinc  or  stones  within  ihe  kiilney 
or  pelvis  produced  bv  the  deposit  of  the  solid  conslitueiits  of  the  urine. 

ComftositioH.—The  majority  of  the  kidney  calcidi  are  composed  of  uric 
acid,  the  urates  of  soda  r,nd  ammonia  and  oxalate  cf  lime  ("Fi^.  126  and  I 
127).    The  latter  occurring  alo_jie  or  in  combination  with  uric  acid.    Phos- 
phatic  calenli  com]x>sed  of  calcium  phosphate  and  ammonio-niagnesiiim  phos- 
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phate  occur  quite  frequently  in  cases  in  which  the  ureter  or  one  or  more  of 
the  calyces  become  partially  obstructed,  with  retention  and  decomposition  of 
the  urine  (Fig.  128).  Small  calculi  frequently  occur  in  the  pyramids  dur- 
ing infantile  life  and  are  due  to  the  deposit  of  uric  acid,  or  the  urates  or 
oiulate  of  lime  from  an  over  acid  and  concentrated  urine.  In  adults  they 
are  supposed  to  occur  as  the  result  of  an  over-indulgence  in  nitrogenous 
foods  and  in  consequence  of  violent  exercise  when  great  tissue  clianges  arc 
going  on.  It  is  thought  probable  that  the  nuclei  of  many  of  these  stones  are 
particles  of  epithelium,  mucus,  blood  clot,  or  clumps  ot  bacteria.  The  calculi 
composed  of  uric  acid  and  the  urates  that  occur  in  an  acid  urine  seldom 
reach  a  size  larger  than  a  hickory  nut.  They  are  round  or  oval,  of  a  brown- 
ish color  and  quite  hard.  They  are  single  or  multiple.  In  some  cases  the 
pelvis  of  the  kidney  is  so  greatly  dilated  that  it  is  a  veritable  gravel  pit.  In 
one  of  my  cases  1,260  stones  were  removed  from  the  pelvis  of  the  kidney. 


E'hosphatic  calculi  or  calculi  composed  i)rini;irily  of  uric  ncid  and  the 
urates  ujxin  which  phosphatic  deposits  have  nccurrcd  in  an  alkaline  urine. 
These  stones  often  reach  a  very  large  size.  The  piiosphntic  c;tlc!dii,>;  fre- 
quently fills  more  or  less  completely  the  pelvis  of  the  kidney  and  extends  inw 
the  calyces,  producing  branching  stunes.  which  h.Tve  been  termed  enr.il  or 
tree  calculi  (Fig.  129).  A  calculus  connio'^ed  of  oxalate  of  lime  is  of  slow 
growth,  very  hard,  white  and  has  upon  its  outer  siirlace  mam  sliar])  nodes 
or  spicules.     It  is  often  spoken  of  as  a  nmlbcrry  calculus  '  I'ig.   130). 

P.\THfiiJx;iCAL  Ch.\.\(:i;s. — The.se  will  depend  ti|)oii  the  ix'sitiun.  imm- 
ber,  size  and  shape  of  the  calculi.  A  ringle  ealcidiis  imbedfled  in  the  sub- 
stance of  the  kidney  or  encysted  in  the  iH-lvis  so  as  not  |o  jirodncc  obstruc- 
tion of  the  ureter,  becomes  surrmuiileil  by  graniilation  ti--^ne  and  if  die 
area  is  not  invaded  by  pyogenic  ort;anisius  it  jiroihues  no  markec!  change  in 
the  kidney  substance.  A  calculus  which  is  more  or  less  liHise  and  wiiich 
causes  marked  irritation  followed  by  infection  is  hkely  to  lead  to  suppurative 
pyelitis  or  pyekmephritis.    A  stone  imbedded  in  tin-  j«.lvis  so  as  to  produce 
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pressure  on  or  intermittent  obstruction  of  the  ureter  will  lead  to  retention 
of  urine  and  be  followed  by  hydro  or  pynnephritis,  with  perhaps  dilatation 
of  the  pelvis  and  kidney  into  a  large  sac  (Fig.  131). 

Symptoms, — These  wiil  depend  upon  the  size,  number  and  position  of 


Fig.  130, — Kidney  stones  composed  of  oxalate  of  lime, 
the  calculi,  as  well  as  upon  the  presence  or  absence  of  infection.    The  ordi- 
nary symptoms  of  a  renal  calculus  are  pain,  tenderness  and  htematiiria,  all 
of  which  are  increased  by  active  exercise.     If  infection  occurs  there  will 
be  pus  in  the  urine.    A  small  slone  imlx-dded  in  the  substance  of  the  kidney 


Fig.  131.— Free  stones  in  the  kidney. 
with  infection  will  produce  more  or  less  constant  pain  or  aching  in  the  lum- 
bar region.     The  pain  usually  radiates  down  the  ureter  toward  the  bladder 
and  is  often  associated  in  men  with  retraction  of  the  testicle.    There  is  sel- 
dom marked  hematuria  when  the  stone  is  encysted,  but  after  active  exer- 
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ose  blood  can  usuall}'  be  detected  in  the  urine  by  the  aid  of  the  microscope. 
The  pain  is  often  paroxysmal  and  during  the  attacks  there  is  increased 
frequency  of  micturition.  If  the  stone  is  not  encysted  infection  is  likely  to 
occur  with  pyuria  and  hsematuria.  The  amount  of  pus  in  some  cases  is  very 
large,  although  it  varies  from  day  to  day  on  account  of  obstruction  of  the 
ureter  by  the  stone  or  by  purulent  material. 

Renal  Colic. — ^This  is  defined  as  a  paroxysmal  pain  starting  in  the  loin 
and  extending  down  the  ureter  towards  the  bladder  and  due  to  the  im- 
paction in  or  passage  of  a  stone  along  the  ureter.  The  paroxysms  are  usually 
of  great  severity  and  may  last  for  a  few  minutes,  when  the  pain  suddenly 
ceases,  or  intermittently  the  pain  may  continue  for  a  day  or  even  longer. 
The  paroxysms  will  continue  until  the  stone  is  either  driven  into  the  bladder, 
finds  its  way  back  into  the  pelvis  of  the  kidney,  or  the  ureter  becomes  suffi- 
ciently dilated  to  allow  the  urine  to  pass  by  the  obstruction.  Severe  parox- 
ysms are  always  attended  with  nausea  and  vomiting  and  often  marked  shock 
or  collapse.  After  the  cessation  of  the  paroxysms  the  urine  is  usually  blood- 
stained. If  the  calculus  becomes  arrested  within  the  ureter  it  may  lead  to 
ulceration,  with  rupture  and  the  formation  of  a  periureteral  abscess. 

Calculus  Anuria, — ^As  the  result  of  the  blocking  of  both  ureters,  or  in 
consequence  of  the  blocking  of  one  and  reflex  action  upon  the  other  kidney, 
there  may  be  a  complete  arrest  ojf  the  urinary  secretion.  If  the  condition  is 
not  relieved  by  natural  or  artificial  means,  uraemia  and  death  will  follow. 

Diagnosis  of  a  Renal  Calculus. — This  will  depend  upon  the  symp- 
toms, tenderness  and  possibly  enlargement  of  the  kidney  and  upon  a  radio- 
graph examination. 

Treatment. — In  the  prophylactic  treatment  the  habits  and  diet  of  the 
patient  should  be  regulated.  Sweets  and  an  excess  of  nitrogenous  food 
should  be  avoided,  while  exercise  is  encouraged  and  the  bowels  regulated, 
preferably  with  salines.  The  patient  should  also  be  encouraged  to  drink 
freely  of  fresh  water. 

The  curative  treatment  consists  in  the  renirAal  of  the  crJ cuius.  The 
technic  will  depend  somewhat  upon  the  size  and  number  of  the  stones  and 
the  presence  or  absence  of  infection.  For  the  location  of  the  stone  the  kidney 
is  brought  into  the  wound  and  its  entire  surface,  and  that  of  the  pelvis  and 
ureter,  palpated  between  the  thumb  anc!  fingers.  A  stone  that  is  the  size  of 
a  pea  can  usually  be  located  by  this  means.  An  encysted  stone  within  the 
parenchyma  of  the  kidney  or  pelvis  may  be  cut  dircctl}  down  upon  and  re- 
moved, taking  into  consideration,  of  course,  the  renal  circulation.  After  the 
removal  the  wound  may  be  closedj^  if  in  the  kidney,  with  quilted  sutures  and 
a  strip  of  iodoform  gauze  packed  about  the  incision.  If  the  incision  is  in 
the  pelvis  of  the  kidney,  this  should  be  carefully  closed  by  a  continuous  or 
interrupted  suture.  In  the  case  of  a  large  phosphatic  stone  associated  with 
infection  and  considerable  destruction  of  the  kidney  substance,  the  advisa- 
liility  of  the  removal  of  the  kidney  may  well  be  considered.  If  the  other 
Iddney  is  healthy  I  believe  the  removal  serves  best  the  interest  of  the  patient. 
If  fhe  removal  is  not  thought  best  the  kidney  will  have  to  he  split  wide  open 
and  die  pelvis  and  calyces  cleared  of  the  phosphatic  masses.  The  major 
portion  of  the  kidney  incision  is  closed  by  quilted  sutures.     Drain:\ge  is  to 


be  provided  for  by  means  of  a  soft  rubber  tube  supplemented  by  strips  of 
gauze. 

In  cases  in  which  the  pelvis  of  the  kidney  is  largely  dilated,  sacculated 
and  filled  with  a  great  many  stones  with  infection  and  probably  with  faulty 
implantation  of  the  ureter,  the  pelvis  should  be  incised,  the  stones  r;;i»oved 
and  the  ureter  re-implanted  in  the  lower  portion  of  the  pelvis  or  the  kidney 
removed. 

UHETERAL  CALCULUS. 

A  calculus  imbedded  in  the  upper  portion  of  the  ureter  is  readily 
reached  through  the  incision  made  to  expose  the  kidney.  By  prolonging  this 
incision  over  the  crest  of  the  ilium,  the  ureter  may  be  exposed  almost  to  its 
junction  with  the  bladder.  In  making  the  incision  low  down  one  must  avoid 
opening  the  peritoneal  cavity,  while  the  peritoneum  and  abdominal  contents 
are  pushed  towards  the  opposite  side  in  order  to  cxpost  the  ureter.  The 
.stone  being  found,  it  is  removed  through  a  longitudinal  incision  and  the 
opening  closed.  A  wick  of  gauze  may  be  pushed  down  to  ths  site  of  the 
incision  for  drainage. 

TUHOKS  OF  THE  KISHET. 

These  may  be  benign  or  malignant,  solid  or  cystic,  congenital  or  ac- 
quired. The  benign  tumors  are  fre<iuenlly  cystic,  congenital  and  bilateral. 
The  cystic  tumor  has  its  origin  either  in  an  obstruction  of  the  ureter,  or 
uriniferous  tubules,  or  is  due  lo  the  presence  of  remnants  of  the  Wolflian 
body  in  the  substance  of  the  kidney.  A  portion  of  or  the  entire  kidney  may 
be  afl'.'cted.  The  kidney  may  not  be  especially  enlarged  or  th^  tumor  may 
reach  the  size  of  a  cocoanut  or  be  even  larger  than  a  man's  head. 

SymptcTms  and  DiAGNOsis. — There  are  no  special  symptoms  of  this 
condition,  if  we  exclude  distention  of  the  pelvis  from  obstruction.  The  kid- 
ney or  kidneys  slowly  enlarge  without  pain,  hematuria  or  special  interference 
with  the  health  of  the  patient.  There  is  likely  to  be  albumin  in  the  urine, 
and  later  in  the  course  of  the  disease  the  secretion  ot  urine  may  be  inter- 
fered with. 

Dermoid  and  hydatid  cysts  have  also  been  found  within  the  kidney.  If 
the  hydatid  cyst  ruptures  Into  the  pelvis,  characteristic  cysts  and  booklets 
may  be  found  in  the  urine. 

Prognosis. — This  may  be  said  ordinarily  to  be  good,  as  these  cystic  coti- 
ditions,  if  congenital,  are  not  incompatible  with  old  age. 

Treatment. — Dermoid  and  hydatid  cysts  ought  to  be  enucleated,  whilvl 
cystic  disease  of  ihe  kidney  is  not  amenable  to  surgical  Ireatm'-nt 

PAPILLOMA  OF  THE  RENAL  PELVIS. 
In  this  condition  there  are  villous  and  papillomatous  masses  developed 
from  the  walls  of  the  pelvis  oi  the  kidne\.  The  condition  is  rare  and  has 
usually  been  observed  in  people  past  middle  life.  A  quite  characteristic 
symptom  which  attends  the  process  is  ha;matnna  without  pain  or  enlarge- 
ment of  the  kidney  or  interference  with  the  health  of  the  individual  except 
as  it  is  affected  by  the  loss  of  blood.  The  process  is  differentiated  from 
malignancy  by  the  absence  of  pain  and  enlargement  and  the  presence  of 
good  health. 
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Treatment. — ^The  treatment  consists  in  exposing  the  kidney,  openinj 
the  pelvis  and  excising  the  growth.  If  the  growth  is  very  large  a  nephrec 
tomy  may  be  made. 

MAUOHAFT  TUMOBS  OF  THE  KIDIIET. 

These  may  be  sarcomatous,  endotheliomatous  or  carcinomatous.  Th< 
malignant  growths  of  the  kidney  are  not  confined  to  any  period  of  life.  The^ 
occur  in  infancy  and  old  age.  They  usually  are  rapidly  growing,  tmilatera 
and  very  malignant  growths,  which  early  interfere  with  the  health  and  well 
being  of  the  individual.  In  malignant  disease  of  the  kidney  there  is  fever 
loss  of  flesh  and  strength,  and  usually  severe  but  intermittent  haemaiuria 
The  hemorrhage  may  continue  for  a  flay  or  two  or  several  weeks  and  ther 
disappear  for  a  shorter  or  a  longer  period.  The  passage  of  ribbon-like  clot 
of  blood  may  cause  symptoms  of  renal  colic. 

Treatment. — The  treatment  is  the  removal  of  the  kidney  at  the  earliesi 
possible  moment  that  a  diagnosis  can  be  made. 

INDICATIONS  FOB  NEFHBECTOMT. 

(a)  If  tubercular  disease  is  confined  to  one  kidney. 

(b)  If  malignant  disease  is  confined  to  one  kidney. 

(c)  For  calculus  pyonephrosis  confined  to  one  kidney,  when  the  struc- 
ture of  the  kidney  is  practically  destroyed. 

(d)  For  hydronephrosis  when  palliative  means  have  failed  to  give  relief 

(e)  For  some  cases  of  ruptured  ureter. 

(f)  For  severe  traumatic  lesions  of  the  kidney  attended  with  seven 
hemorrhage. 

CONGENITAL  AFFECTIONS  OF  THE  BLADDEE. 
ECTOPIA  VESICAE,  EZTBOVEBSION  OB  EXSTBOPHT  OF  THE  BLADDEB 

There  is  here  a  congenital  failure  of  union  in  the  lower  abdomina 
w*alls,  pubic  bones  and  bladder.  In  some  cases  the  pubic  bones  anc 
bladder  wall  are  not  cleft.  In  these  the  bladder  is  pushed  prominently  for- 
ward in  consequence  of  the  intra-abdominal  pressure  and  the  cleft  in  the  ab 
dominal  walls.  When  the  bladder  is  cleft  the  i)osterior  wall  is  forced  for- 
wards and  appears  as  a  raw  surface  upon  which  the  orifices  of  the  ureten 
can  be  seen  and  from  which  the  urine  escapes  in  small  jets.  In  the  intam 
the  exposed  bladder  wall  is  often  not  more  than  an  inch  or  two  in  diameter 
In  some  cases  the  symphysis  pubis  is  absent  and  the  horizontal  rami  of  "he 
pubic  arch  extend  not  further  than  the  inguinal  region.  In  males  the  con- 
dition is  usually  associated  with  that  of  episi^adias  and  cryptorchidism.  Ir 
females  the  urethra  is  usually  only  a  groove,  while  there  are  often  mal- 
formations of  the  vagina  and  uterus.  In  conse(|uonce  of  papillary  growthi 
about  the  orifice  of  the  ureters,  obstruction  with  dilatatitm  of  the  ureter* 
and  pelves  of  the  kidneys  is  liable  to  occur.  Cystitis  is  always  present 
and  infection  of  the  higher  urinary  tract  is  fre(|uent.  In  consequence  of  the 
continucid  escape  of  urine  the  skin   of  the   lower   abdomen   becomes  ex- 


Teeatment. — In  non-operative  cases  an  attempt  should  be  made  tf 
protect  the  surrounding  skin  as  much  as  p<:)ssil)le  from  the  escaping  urine 
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pjurxs  should  be  carefully  cleansed  two  or  three  times  a  day  and  then 
ycrcecwJ  by  bismuth,  zinc  oxide,  or  starch  powder.  In  mild  cases  some  re- 
lic: naiy  be  obtained  by  the  wearing  of  a  well-fitting  urinal. 

The  surgical  treatment  is  difficult  and  often  unsatisfactory.  This  is  in 
jk  ttwisure  due  to  the  fact  that  there  is  little  or  no  bladder  cavity.  The  treat- 
nxitc  consists  in  creating  a  cavity  by  separating  the  bladder  in  part  from  its 
peripheral  attachments  and  then  folding  it  in  upon  itself,  or  in  closing  the 
vfeicct  in  the  bladder-wall  by  taking  skin  flaps  from  above  or  from  the  sides 
jutvl  bringing  them  down  over  the  defect,  where  they  are  united,  the  skin  sur- 
Uct'S  forming  the  anterior  wall  of  the  bladder. 

TRAinCATIC  AFFECTIONS  OF  THE  BLADDER. 

^^a'^  The  injury  may  be  due  to  direct  violence  applied  to  an  over-dis- 
tended bladder ;  (b)  to  a  punctured  wound :  or  {c)  to  a  fracture  of  the  pelvic 
arch.  ITie  bladder  may  also  be  opened  by  progressive  ulceration,  especially 
»s  the  result  of  an  encysted  stone.  Ruptures  are  divided  into  extra-  and 
intru-peritoneal.  The  peritoneum  covers  the  posterior  and  superior  walls 
of  the  bladder,  being  reflected  above  on  to  the  abch^niinal  wall  along  the 
uruchus,  at  the  sides'along  the  obliterated  hypogastric  arteries  and  posterior- 
ly ^.>n  to  the  rectum. 

Symptoms. — Intra-pcriioncal  Rupture.  There  is  usually  severe  shock 
with  intense  pain  in  the  lower  abdomen,  followed  by  symptoms  of  peritonitis, 
frei[ucnt  desire  to  micturate  with  the  passage  of  a  little  blood-stained  urine. 
In  extra-peritoneal  rupture  there  will  be  localized  pain,  tenderness,  perhaps 
extravasation  of  urine,  frajuent  desire  to  micturate,  with  the  passage  of 
bkKHl-stained  urine. 

Trf.atmknt. — In  intra-i)erit'.neal  rupture  an  immediate  laparotomy 
sduniUl  Ik*  done,  the  bladder  closed  by  tier  sutures,  the  innermost  of  which 
sh\nild  be  cat-gut.  The  abdonvju  is  then  drained,  with  the  patient  in  a  sit- 
ting; iK^siure,  and  a  catheter  retained  in  the  bladder.  In  the  absence  of  ex- 
travasation, rest  in  bed  with  the  relief  of  pain,  opening  of  the  bowels.,  avoid- 
ance of  ovenlistension  of  the  bladder  with  the  use  of  the  urinary  antiseptics, 
ave  ilie  most  helpful  means  of  treatment.  If  extravasation  occurs  the  areas 
in  which  tl\e  urine  has  ])assed  nuist  be  well  drained  by  free  incision  and  the 
catheter  retained  in  the  bladder. 

FOREIGN  BODIES. 

Occa>ionally  pencils.  h«>ui;ies,  pins  and  nther  foreign  substances  are 
accivleutall\  i»r  intentionally  intriHluced  into  ilie  hlidder  In  a  case,  recently 
under  n\\  care,  a  patient  durini^  calheurizalion.  devel'^jKil  an  erection,  caus- 
ing* the  catheter  >niUlenlv  to  slii^  nu.»  ib.e  Madder.  It  was  readilv  extracted 
with  a  lithotrite.  If  a  foreiv^n  sulxianc'.'  i>  allowed  t<^  remain  in  the  bladder 
it  causes  irritatii»n.  e\>titis  and  ammoniaeal  urine.  T'ne  foreign  substance  in 
a  dav  or  t\\i»  becomes  coated  with  i>li(W]OKitic  de]>. »siiN.  If  the  foreign  sub- 
stance is  soft.  like,  a  catheter  (T  hnu^je.  it  can  l>e  extracted  with  a  lithotrite. 
If  it  is  a  steel  pin  i»r  other  hard  substance,  aiul  canu.>i  he  hr.>ken  up  with  a 
lithotrite,  a  cystotiMuv  >lunild  be  lione.  In  a  w<>n-au  tlie  urethra  may  l)0 
dilated  and  the  extract iiMi  therein  reuilercd  easier. 
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GTSXinS  OB  IHFLAiaiATIOH  OF  THE  BLABDES. 

Inflammation  of  the  bladder,  while  usually  due  to  bacterial  infection 
is  favored  by  a  number  of  collateral  conditions.  Among  these  may  b 
mentioned  retention  of  urine,  the  presence  of  stone,  exposure  to  cold,  urim 
which  is  highly  irritating,  and  lesions  of  the  spinal  cord. 

Bacteria. — ^The  bacteria  most  frequently  present  are  the  bacillus  col 
conmiunis,  the  proteus  vulgaris,  the  streptococci,  staphylococci  and  diplococci 
The  most  frequent  seats  of  the  inflammation  are  the  trigone,  and  the  uretera 
orifices.  In  acute  cases  the  mucous  membrane  becomes  hyperaemic,  thick 
enedy  and  the  site  of  a  profuse  muco-purulent  secretion.  In  cases  of  lonj 
standing  pockets  or  sacs  are  formed,  over  which  the  wall  of  the  bladde 
may  be  very  thin.  Ulcers  are  also  frequent  in  chronic  cystitis.  In  cases  o 
paralysis  gangrenous  cystitis  has  been  known  to  occur  in  which  the  mucou 
membrane  covering  the  trigone  necrosed  and  came  away  in  large  slough 
leading  to  perforation. 

Pseudo-Membraneous  Cystitis. — This  may  be  due  to  a  severe  infectioi 
and  ammoniacal  decomposition  of  the  urine  in  connection  with  paralysis 
and  in  women  it  may  occur  after  labor.  The  membrane  is  composed  o 
fibrous  and  epithelial  tissue,  or  there  may  be  exfoliation  of  the  mucous  mem 
brane  itself. 

Routes  of  Infection. — ^The  channels  by  which  the  micro-organisms  read 
the  bladder  are  various.  The  most  frequent  is  by  the  way  of  the  urethra 
the  germs  being  carried  in  with  instruments  or  extending  backwards  alonf 
the  urethra  to  the  bladder  in  cases  of  urethritis.  In  women  cystitis  is  fre 
quently  developed  in  consequence  of  infection  in  adjacent  organs  as  th 
broad  ligaments,  or  in  consequence  of  a  pelvic  abscess.  The  micro-organ 
isms  reach  the  bladder  in  the-^e  cases  in  consequence  of  the  contiguity  o 
structure.  The  bladder  may  also  be  infected  by  pus  coming  from  the  kid 
neys  or  through  the  lymphatics  or  blood  from  a  wound. 

Symptoms. — Acute  Cystitis.  In  acute  cases  there  is  painful  and  fre 
quent  micturition,  pain  over  the  hypogastrium  and  in  the  perineum  and  rec 
turn.  The  patient  is  often  obliged  to  pass  his  urine  every  half  hour  an< 
when  the  desire  comes  it  is  impossible  for  him  to  prevent  the  escape  of  urine 
Following  micturition  there  is  often  severe  tenesmus.  In  some  cases  ther 
is  high  fever,  while  in  others  the  rise  in  temperature  is  only  slight.  The  urin 
is  ammoniacal,  very  offensive  and  contains  quantities  of  pus  and  mucus. 

Prognosis. — This  is  usually  good,  but  death  may  result  from  exhaus 
tion,  pain,  inability  to  sleep,  peritonitis,  toxaemia,  or  the  extension  of  th 
infection  to  the  kidneys. 

Treatment. — If  practicable  the  patient  should  be  put  to  bed,  given  ; 
light  diet,  encouraged  to  drink  freely  of  bland  liquids  and  to  keep  the  bowel 
open  with  salines.  Internally,  urotropin  or  salol,  with  quinine  if  there  i 
fever,  should  be  administered.  In  extra  acute  cases  where  the  symptoms  ar 
violent  and  not  readily  controlled  by  the  above  means,  the  bladder  should 
be  drained  supra-pubically.  In  cases  which  arc  not  so  acute,  irrigation  of  th' 
bladder  through  a  soft  catheter  with  a  hot  but  mild  antiseptic  solution,  sucl 
as  carbolic  acid,  one-half  drachm  to  a  quart,  permanganate  of  potash,  i  t< 
IO,00Oy  or  a  lysol  solution,  may  be  practiced  to  advantage. 
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Injections. — In  these  cases  but  a  few  ounces  should  be  introduced  at  a 
time  so  as  not  to  distend  the  bladder.  If  the  irrigations  are  not  well  borne, 
one  to  three  drachms  of  a  nitrate  of  silver  solution  of  the  streng^  of  one-half 
or  one  grain  to  an  ounce  may  be  instilled  into  the  bladder. 

In  cases  where  the  pain  is  severe  and  the  symptoms  pronounced,  ice 
may  be  applied  over  the  hypogastrium.  Marked  relief  is  often  also  obtained 
by  hot  sitz-baths.  Morphine  may  be  given  as  the  case  requires,  either  hypo- 
dermically  or  in  suppositories  per  rectum. 

CHRONIC  CYSTITIS. 

This  is  often  but  the  sequence  of  an  acute  attack  or  of  a  chronic  ure- 
thritis. It  is  often  associated  with  some  obstructicn,  such  as  enlarged  pros- 
tate, a  stricture  or  some  irritation,  such  as  that  caused  by  a  tumor  or  foreign 
body.  It  may  also  be  due  to  tubercular  infection.  The  symptoms  are  pain, 
frequency  of  micturition  and  ammoniacal  and  offensive  urine,  containing 
pus,  mucus  and  epithelial  cells. 

Course. — If  relief  is  not  obtained  the  patient's  health  is  finally  impaired 
in  consequence  of  the  distress,  inability  to  sleep,  loss  of  appetite,  and  possi- 
bly the  occurrence  of  f)yelonephritis. 

DiAGXO.sis. — This  will  depend  upon  the  sym])toms,  pain,  frequency  of 
micturition  and  alkaline  urine  containinj^:  phosphates,  mucus,  pus.  and  epithe- 
lial cells.  A  cystitis  must  be  differentiated  from  urethritis  and  from  pyelitis. 
The  absence  of  discharge  from  the  meatus,  the  pain  and  frequency  of  mic- 
turition and  the  two-glass  test  showing  i)us  in  the  second  glass  are  usually 
sufficient  to  exclude  urethritis.  In  pyelitis  there  is  usually  pain  in  and  en- 
largement of  the  kidney,  the  urine  may  be  acid  and  the  amount  of  pus  in  it 
often  very  large,  the  sediment  amounting  perhaps  to  one- fourth  or  even 
more  of  the  entire  quantity.  Without  cystitis  there  is  an  absence  of  pain 
or  frequency  in  urinating. 

Treatment. —  Before  instituting  treatment  the  cause  of  a  chronic  cyc- 
titis  should  be  determined,  and  if  possible  removed.  If  there  is  a  stricture 
or  gleet,  these  conditions  should  be  relieved.  If  there  is  an  enlarged  pros- 
tate with  residual  and  ammoniacal  urine,  it  may  be  necessary  to  do  a  pros- 
tatectomy.    If  there  is  a  calculus  this  should  be  removed. 

Internal  Treatment. — The  diet  should  l>e  plain  and  non-irritating,  with 
an  avoidance  of  acids  and  alcoholics.  The  bowels  should  be  kept  oi>en  and 
the  exercise  be  mild.    Internally,  salol  or  urotropin  may  be  administered. 

Local  Treatment, — The  bladder  should  be  irrigated  once  each  day  wit^ 
a  mild  antiseptic  solution,  care  being  taken  in  the  irrigation  that  the  blad- 
der is  not  over-distended.  In  cases  which  are  rebellious  to  the  above  treat- 
ment, one  to  two  drachms  of  nitrate  of  silver  solution  of  the  strength  of 
one-half  grain  to  eight  grains  to  an  ounce  may  be  instilled  into  the  bladder 
every  two  or  three  days.  Cystotomy  will  seldom  be  necessary  for  chronic 
cystitis,  except  for  the  removal  of  the  prostate,  a  calculus  or  tumor. 

TUBEKCULOUS  DISEASE  OF  THE  BLADDEB. 

This  process  is  most  common  in  men  under  forty  years  of  age,  and  it 
may  be  primary  or  secondary.  It  may  be  secondary  to  tubercular  infection 
of  the  kidney,  testicle,  prostate,  seminal  vesicles  and  large  intestine.     Pri- 
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nurily  the  infection  tnq>licates  tbe  mouths  of  the  ureters  or  the  trigone,  the 
lesion  progresses,  ulcers  occur  and  these  may  undermine  the  mucous  mem- 
brane and  lead  to  perforation.  The  symptcxns  are  those  of  a  chronic  cyrtitis 
associated  with  hsematuria.  The  diagnosis  is  made  by  the  discovery  of  che 
bacillus  of  tuberculosis  in  the  urine. 

Prognosis. — This  is  on  the  whole  unfavorable.  The  ulcers  increase  in 
siz4  and  the  patient  finally  becomes  exhausted  as  the  rtmit  of  the  pain,  the 
extenFiun  cf  the  disease  and  general  infection. 

Treatment. — The  hygienic  and  internal  treatment  of  tuberculosis  of 
the  Madder  is  that  of  the  disease  in  general.  Protonuclein  is,  however,  rec- 
ommcndf^d  by  some  as  acting  most  favorably  upon  this  condition  when 
^ven  internally. 

In  the  local  treatment  the  bladder  may  be  washed  out  tach  day  or  sec- 
ond da>-,  following  which  two  drachms  of  a  ten  per  cent,  solution  ot  iodoform 


in  glycerine  is  injected,  and  in  addiliim  to  this,  otici'  or  twite  ;i  week,  a 
solution  of  silver  nitrate  may  be  instillf<l  into  tlu'  blaiUlor.  In  wry  severe 
cases  the  bladder  may  be  drained. 

TVKORS  OF  THE  BLADDER 
These  are  not  common.  .Miimst  I'Vtn  spccii's  "i  tuni'iv  ninv  Ix'  mot 
with  in  the  bladder:  the  benign  villoitn  or  [)upillnn,aMii>;  i:rir>\ili,-'  .tuI  the 
malignant  neoplasms  are  the  most  common.  Tlic  viilmis  L^riAvtli*  apjM'ar  as 
soft,  wavy,  delicate  sessile  masses  usually  ati;iclifil  to  tIk  liasc  „[  thv  T)lailik'r, 
near  a  ureteral  orifice.  They  are  madi'  up  of  iK'iicai',  stem-  rf  coiunvrivc 
tissue  carrying  blood  vessels  and  ^urroiuKkHl  li>  laycr^  of  fjiithi'liuir..  These 
{MfMlknnatous  growths  may  he  swingle  or  nultiyiK-.  Tin-  lU'M  i>roiioiinccd 
Sjrmptom  is  hemorrhage  into  the  bladiler.    Tlii>  coiiu--  "n  witliout  ap])arcnt 
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caxxse.  Ac  first  ic  seems  to  be  slight,  lafring  perfa^>s  hoc  more  than  a  day  or 
two,  and  rfien  disappearing  for  weelu  or  months.  W  hen  it  rer4.rrs  it  is 
likelv  to  be  more  severe  and  last  Longer  than  on  the  nrst  occa5:<>n.  Fhe 
blood  is  bright  red  and  often  wery  considerable.  It  is  causicrd  by  the  mpture 
of  some  of  rfie  delicate  processes  which  earn.-  blood  vessels.  The  amo-int  of 
bicod  Io«t  is  nstally  progressive.  There  may  be  irritation  of  tht  bladder 
w'th  increased  frequency  of  urination,  ijftcr  there  is  neither  oain  nor 
marked  functional  disturbance  <  Fig.  132). 

D:A'.,N'ji:s. — This  is  made  by  considering  the  bright  ztd  di'I.-r  of  the 
bi'Xfd,  the  facts  that  the  hen:orrhage  recurs  with  greater  frequency  and 
intensity,  that  there  \s  slight  irrigation  of  :he  bladder  with  ^jrr.t  pain  and 
tenderness  on  pressure,  and  an  absence  of  disturbance  of  the  kidneys.  A 
positive  diagnosis  can  '"-nly  h^  made  diirins:  the  intenals  of  bleeding  by  a 
C3.'5toscopic  examinaiion  •::  ^-:c  bla-vier.  If  the  riuid  within  tl'c  bladder  is 
quite  clear  the  various  f:Ian:en:s  :  the  ;T:r.A:h  can  be  seen  waving:  uickward 
and  forward  like  the  branches  •.:  a  :ree  ir.  a  si:::::r.«.r's  breeze. 

IV/iN'Osr.s. — This  rr.^y  ordir.ari'.y  U:  f^ai-i  t  -  be  jr'--d.  as  :he  i:r'»wtiis  are 
usually  benij^n.  There  is.  h '-Ae^er.  a  siiqrht  ten'^ency  f.»r  the?e  tumors  to 
recur  after  removal,  and  a'.v-  a  •li-^j.-iiii-n  t-v. ards  :r.a::;.:nancy.  Tlie  fur- 
ther fact  .*hov.!d  be  taken  in:  •  c.rs:iera::-.n  :I:a:  the  patients  arc  '^ftm  de- 
bilitatr-d  by  the  amount  -  f  V.'oi  !   s:. 

T  R  K  ■. ;  M I , .V  ■; . — K r Z'  t  m \y  be  c::  v  jn  i ::  tv r:i a!  1}  an d  i n  i ect ir.n  s  of  hot 
car^KiIizfd  v.  ater  u-ed  :  r  the  pi:r>  -e  ••!  arrestin;^  the  hemorrhage.  The 
rnrativr  Tn-atrT^-nt  ■:-.:>:-:'  ::;  t'le  rem-'va:  •  f  tile  crr^wth.  Tlie  i)!?'^!er  may 
b'-  oj#'iirrj  ;jb'»V'-  th'-  :*:'■:-.  thr  :.J:\  the  i  erine'im  *a'  \\\t^a\^\\  the  vn.i::ina  in 
woriiryj.  'I  },r.  '^T'^wh  i-  «-:■;:•.-:.!  j.r.1  rrir.- -vc!  with  the  ;nuCi>t:>  membrane 
fiv  -h'Jir-  riirvf-d  '.ri  :)'.»  rh'tt.  :..■  ^  ■  .-t-'hir*  :i;::<.a:  :'.'rccT)>.  or  with  a  curette. 
I'.llo'-.viir/  tl,>  t1;»-  \i..,-:r.  ;  rr:-.y  '.  ■  r!- -cd  by  .  v.e  «  r  two  cat-gut  stitches,  or 
f  ;mt'ri/* 'I. 

MALIGNANT  GROWTHS. 

I  h'-  inaiiirnant  Lrr-ivMli-  ;ir«.-  tl:e  ?arc'.)!iia.  endotheliMnia  and  carcinoma. 
'Mm-  -;iMoiii;it;t  <'.:ii.-  ir  :;.  ;ri,  c  nriv.tivr  tis-r.L  «»f  the  bladder  wall  and 
ni;iv  f'.im  I.ul."-,  ra]»;  i!. --t- '.'.::;  u:  tr.m'-r-.  which  nP»KCt  into  the  cavitv  of 
\\\*    bl.idd' I".       Mh-   ♦nd' th'li' ::..'t:a   hav'j   thtir   uriLrin    inmi    the   endothelial 

'•  II  .  '»»  i1m-  l",rii]jh;itii--  an-l  bl :  vt-^scl-.     Tluv  ma.  al>n  form  larcre  tumors 

|itM)i  <  tim^  into  tlir  <a\it'.-  if  tin-  bladdvr.  'llu-  carcinomata  come  from  the 
'  )»jib«  li;il  <  '11-  oi  ih»-  ::)nc';'j-  !:^';i.l»ranr  and  take  the  f^rm  of  epitheliomatous 
jM'»-.\  th  .. 

I  In  iri.di'/natit  t^rnwih-  "i  tlu*  i»ladfUT  ;iri-  ni'=re  frecjuent  in  nun  than 
in  v.Min'ii.  'I  li<-  ■-;ii(  iiiiiala  i.cr'ir  in  th«-  ynun.L,^  and  the  carcinomata  durinc;' 
'•Id  .n't'. 

!  ••  Mr'M»\Ts.  'I  JuTc  i>  lik'clv  l«)  \k'  j)r<'fiix('  ]un!«  •rrli.'ii^o  from  the  bladder, 
|i.iMi  .iml  tiiidriiH  ,  frc'inim  y  ijf  mitlnritiun  with  ^MJij)toiriS  of  cvstitis. 
A    tnini.r    intrrft-rr  ^    with   thi-   hc;i]th   attd   wcII-Ih  in^   ■»{   tlu    individual,   and 

thru-    I-.    In-.'s   nf    lli^h. 

I  )i  M.-,(i-.i',,  'IImn  will  fl.-|)('ii'l  ii])()ij  the  ab(»v«'  iianurl  syT7i])t'»m*;  in  addi- 
thin  hi  uliiJi  sm;dl  ]»artirl<^  of  the  tinnr>r  may  be  found  with  the  urine.  A 
I  \  s|(m<iij»ir  r\;uu'uatinn  uia\-  b*   of  aflvanta^e. 
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Prognosis. — ^This  is  very  unfavorable. 

Treatment. — ^If  the  growth  is  seen  early,  and  is  well  circnmscribedy  it 
may  be  removed,  taking  out  a  part  of,  or  the  entire  thickness  of  the  wall  of 
the  bladder.  The  wound  should  then  be  united  by  chromicized  cat-gut 
sutures.  In  cases  which  are  not  seen  early  enough  for  operation  the  indica- 
tions for  treatment  are  the  relief  of  pain  and  the  control  of  hemorrhage. 

FUHCnOHAL  DERAHOEMENTS  OF  THE  BLADDER— mCONTDIEHCE  OF 

XTBINE. 

This  is  a  condition  in  which  the  urine  escapes  involuntarily.  It  has 
been  divided  into  active  and  passive  incontinence.  Active  incontinence  is 
often  present  in  chiklhood  and  results  from  some  increased  excitability  of  the 
urinary  apparatus  or  from  some  weakness  of  the  sphincter.  The  predispos- 
ing conditions  to  active  incontinence  may  be  phimosis,  masturbation,  high 
specific  gravity  of  the  urine,  irritation  of  the  rectum  and  an  unstable  condi- 
tion of  the  nervous  system.  The  condition  is  thought  by  some  to  be  allied  to 
chorea.  The  incontinence  is  frequently  active  only  at  night  and  results  in 
the  child  wetting  the  bed.  It  may  be  active  in  the  day,  in  consequence  of 
which  the  child's  clothing  is  more  or  less  constantly  wet.  The  condition  more 
frequently  affects  boys  than  girls,  in  some  instances  several  members  of  the 
family  will  be  afflicted. 

Treatment. — Every  cause  of  local  irritation  should  receive  attention. 
Ascarides,  rectal  polypi,  masturbation,  over-acid  conditions  of  the  urine  and 
an  unstable  condition  of  the  nervous  system  should  be  corrected.  The 
children  are  nearlv  always  nervous  and  weaklv,  and  for  these  conditions  iron, 
arsenic,  strychnin  and  quinine  are  often  serviceable.  Belladonna  and  the 
bromides  may  be  given  to  advantage.  In  obstinate  cases,  in  female  children, 
the  injection  of  a  few  drops  of  paraffin  solution  into  the  region  of  the 
sphincter  may  give  satisfactory  results. 

Passive  Incontinence. — This  is  present  when  the  sphincter  vesica:  is  In- 
volved as  the  result  of  some  injury  or  disease  <^f  the  spinal  cord,  the  urine 
making  its  escape  as  it  enters  the  bladder.  Any  injury  or  disease  of  the 
center  governing  the  sphincter  produces  permanent  incontinence.  If  the 
detrusor  center  is  injured  or  destroyed,  while  the  sj)hincter  center  remains 
intact,  the  urine  will  accumulate  in  the  bladjer  until  it  becomes  overfilled, 
when  the  incontinence  of  over-distention  will  occur.  The  functions  of  these 
centers  may  be  temporarily  arrested  as  the  result  of  shock  or  great  mental 
disturbance.  It  may  then  be  quickly  recovered  from,  hut  if  the  center  is  de- 
stroyed the  function  is  permanently  lost. 

BETEHTION  OF  XTRINE,  WITH  OR  WITHOUT  INCONTINENCE. 

This  condition  is  due  to  a  varietv  of  causes.  Anvthinj?;  which  obstructs 
the  flow  of  urine,  whether  this  obstruction  he  partial  or  comi)lete,  will  lead 
necessarily  to  retention.  If  at  each  micturition  the  patient  is  unable  fully 
to  empty  his  bladder,  as  so  frequently  occurs  with  enlarged  prostates,  he 
has  what  is  known  as  residual  urine.  The  amount  of  residual  urine  may 
increase  day  by  day,  until  the  bladder  becomes  ,i:^reatly  distended  and  the 
urine  dribbles  away  involujitarily  from  the  incontinence  of  over-distention. 
Not  infrequently  in  old  men  with  slii^^lit  atony  of  the  bladder  and  enlarged 
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prostate,  complete  retention  occurs  as  the  result  of  exposure  to  cold  during 
a  drive  or  in  consequence  of  drinking  a  glass  of  cold  beer.  Retention  may 
also  be  due  to  phimosis,  urethral  calculus,  organic  stricture  of  the  urethra, 
spasmodic  stricture,  or  inflammator>'  exudate  in  the  perineum.  In  the  pros- 
tatic region,  obstruction  may  be  due  to  hypertrophy  of  the  prostate,  calculus, 
tumor  or  inflammatory  exudate,  atony  of  the  bladder^  paralysis,  tumors,  and 
reflex  irritation  such  as  occurs  after  operations  on  the  rectum. 

Treatment. — This  consists  in  the  removal  of  the  cause  in  so  far  as 
it  is  practicable,  in  the  gradual  withdrawal  of  the  urine  under  antiseptic  pre- 
cautions, and  in  the  restoration  of  the  normal  tone  and  muscular  power  of 
the  bladder.    Enlarged  prostate,  phimosis,  calculus,  stricture,  rupture  of  the 
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I'i^.  ix^ — St<'rn.'>  cninposfd  (.f  nrau*  of  aiiinioni.i  and  soda. 

urethra,  abscess  in  llic  pcriTU'Uiii,  ami  tunmrs  can  Ik*  dealt  with  surp^ically. 
Atony  of  the  biacMer  in  whicli  tlu-rc  i<  iuss  oi  muscular  tone,  often  from 
over-distention,  is  tteatcd  1)\  tin-  w  lllnlrawal  of  the  urnie,  the  administra- 
tion of  strychnin  in  full  doses  and  the  use  iti  electricitv.  When  the  bladder 
has  been  over-disten<led  fi»r  a  day  or  more,  the  t^reatest  care  should  be  ex- 
ercised in  V  ithdrawint^  the  urine.  I'ut  a  small  ])«»riiou  t»f  tiiai  present  in  the 
l^ladd-er  is  withdrawn  at  a  >ittin<s::  and  i»art.  ])erliap^  .>ue-half  of  the  fluid 
withdrawn,  is  replaced  by  a  warm  sterilized  >i)hui'>r;  «if  boric  acid.  The 
amount  withdrawn  i>  increased  each  time,  imtil  the  bladder  is  empty.  If 
the  bladder  has  been  di>t«Tidi*d  for  anv  c«»nsi(k  rable  time  and  the  urine  all 
withdrawn  at  <>nce.  a  \  inU-nt  cystiti*^.  in  cunsetjiu-nce  id"  tiie  at'»nv  of  the 
muscular  wall  of  the  bladder  and  the  loss  of  internal  .support.  cou]>led  with 
infection,  is  likelv  to  occiu. 
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STOHX  or  THE  SLASDER. 

A  vesical  calculus  may  be  formed  ot  uric  acid,  urate  of  ammonia  <'r 
soda,  oxalate  of  lime,  the  phosphates,  cyslin,  or  xanthin.  About  two-thirds 
of  all  the  vesical  calculi  occurring  in  acid  urine  are  composed  of  nric  acid 
crystals.  The  uric  acid  calculus  is  lipht  or  dark  brown,  h^d,  reasonably 
smooth  and  of  an  oval  or  tiattcnetl  shape.  They  arc  especially  frequent  in 
children.  Urate  of  ammonia  or  soda,  either  alone  or  in  combination  with 
uric  acid,  may  form  stones  in  acid  nrinc.  These  are  similar  in  appearance  to 
the  uric  acid  calculi.     They  are,  however,  lighter  in  color  and  not  so  dis- 


tinctly laminated  (Fig.  133). 


Fig.   134. — Bottle  < 


f  lime  en  It  11  Ills. 


lime  form  about 
.■ery  hard,  slowly 
lev  seldom  reach 


Oxalate  of  Lime  Cahiiii.s.—'l'hi.-  crvsi;il- 
three  per  cent,  of  the  blaildtT  <i-  uu  ■^-    Tikv  .  .oeur  a-^  wliii 
Rowing  calculi,  havinR  a  nodular  or  mnllH-rry  surface, 
any  considerable  size  (Vig.   134). 

Pkosphatic    Ca/ch/j',~'riH'se    Mmu's   nccnr   in   alkali 
SjJecial  frequency  in  cases  of  cvstitis.     The  si-dinienl  in  tli 
composed  of  triple-phosphates  in  thi'  form  of  Iilxj 
culi  are  soft,  grow  rapidly  and  ari'  nf  a  dirty,  ^ra; 
especial  frequency  in  case;  of  strictnre  or  enlarf." 
posed  of  cystin  and  xanthin  arc  rare  ("Fig.  135). 

Causes. — Uric  acid   calculi   and   calculi   comjmsed   of   the  urates   arc 
formed  in  over-acid  and  concentrated  urine.     The  oxalate  of  lime  calculi 


kaliuf  urine  and  with 
n  these  cases  is  usually 
nal  ]>ri';nis.  These  cal- 
olor.  They  occur  with 
prostate.     Stones  com- 


234  SURGERY  OF  THE  GEN ITO-URI  NARY  TRACT 

occur  with  special  frequency  in  persons  who  are  nervous  or  are  suffering 
from  nervous  exhaustion.  Particles  of  blood,  mucus,  or  epithelial  cells  may 
form  the  nucleus  for  a  calculus.  Any  substance  which  acts  as  a  foreign  body 
may  cause  urinary  deposits  and  be  the  starting  point  for  the  fonnation  of 
a  calculus.  In  the  bladder  there  may  be  a  single  calculus  or  there  may  be 
many. 

SyMPTOMS. — Pain  in  the  bladder  and  perineum  along  the  urethra,  and 
especially  at  the  end  of  the  penis  immediately  after  micturition,  are  very 
common  symptoms.    The  pain  is  increased  by  active  exercise,  and  is  often 


Fig-  135— Two  cnormoii-;  atones  conipi>!C'l  of  the  triple  pliosphates.     Removed  from  a 
female  bhitlder  by  vugiiinl  sciriion. 

associated  with  ha;matiiria.  rJccasLonall^-  the  patient  complains  of  a  sudden 
stopping  of  the  flow  of  iirim-.  rcqiiiring  a  chanije  of  position  before  the  flow 
can  be  started,  or  the  patient  ma\  be  nbliticd  tn  get  into  some  pecuhar  posi- 
tion in  order  to  empty  his  bladdtr.  I'rimarily  and  before  the  bladder  is  very 
much  irritated  the  urine  may  be  quiti:  clear  and  acid.  If  the  stone  is  of 
considerable  size  there  is  likely  to  be  fjiiitc  a  marked  cystitis,  with  alkaline 
urine  containing  pu.";,  blond.. and  nnicus.    The  bladder  walls  become  hyper- 
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trophied  and  at  times  sacculated,  and  the  infection  from  the  bladder  may 
extend  to  the  kidneys. 

Diagnosis. — This  can  only  be  made  by  sounding  the  bladder.  The 
bladder  should  contain  from  six  to  eight  ounces  of  lluid  and  a  Thompson's 
searcher,  or  a  suitable  sized  sound  having  a  short  beak  may  be  used.  Under 
antiseptic  precautions  the  sound  is  passed  into  the  bladder  and  rotated  gently 
in  every  direction.  It  is  carried  forwards  and  backwards  and  to  the  sides, 
with  the  beak  elevated  and  then  depressed,  and  finally  the  point  is  turned 
backwards  in  order  to  explore  the  region  behind  the  prostate.  If  a  stone  is 
encountered  a  distinct  metallic  clink  is  experienced,  which  can  be.  both  felt 
and  heard.  The  grating,  which  is  sometimes  produced  by  the  sound  passing 
through  a  deep, urethral  stricture,  or  over  fibrous  bands,  must  not  be  mistaken 
for  the  metallic  ring  of  a  stone. 

Treatment. — Vesical  calculi  should  cither  be  removed  by  incision  of 
crushed  and  the  fragments  washed  out  (lithoirity).  In  the  cutting  opera- 
tion the  bladder  may  be  entered  above  the  pubis  {supra-pubic  cystotomy), 
or  through  the  perineum  {perineal  cystotomy).  The  patient  is  prepared 
for  the  operation  by  being  confined  to  the  bed  for  one  or  two  days  while 
the  bladder  is  washed  out  with  an  antiseptic  solution  night  and  morning  and 
the  bowels  thoroughly  opened.  For  several  days  previous  to  the  operation 
it  is  well  to  give  either  salol  or  urotropin  for  their  antiseptic  efi'ect  upon  the 
urinary  tract. 

In  supra-pubic  cystotomy  the  patient  is  placed  in  a  Trendelenburg  posi- 
li(m  and  the  bladder  distended  with  a  boric  acid  solution  until  it  rises  above 
the  pubis.  The  solution  is  retained  within  the  bladder  in  men  by  tying  a 
tape  about  the  penis.  An  incision  about  two  inches  long  is  dicn  made  just 
alxDve  the  pubis  and  in  the  meclian  line.  The  tissues  comprising  the  linea 
alba  are  divided  and  the  surgeon  makes  his  way  carefully  through  the  un- 
derlying fat  until  the  wall  of  the  blaiMer  is  reached. 

There  are  a  few  conditions  which  il  is  necessary  to  observe  durin^^  the 
operation.  The  most  imj)ortant  is  to  avoid  injury  of  the  periloueUTn  by  not 
carrying  the  incision  more  than  two  inches  above  the  u])|)er  border  ot  the 
pubis:  often  one  and  one-half  inches  is  sut^hcient.  The  ])eritoneum  is  carried 
UT>wards  by  distending  the  bladder  with  fluid  and  by  the  ^rrentlelenhuri:^  posi- 
tion. It;  will  also  be  of  assistance  in  avoidinj^^  i^ii^^ry  lo  the  ])erit')neuni  to 
draw  the  deep  parts  of  the  wound  upwards  by  a  dull  retractor.  Xexl,  dis- 
turb the  tissues  and  the  vesical  fat  as  little  as  Dossihle  (hirin.L,^  the  operation. 
Thir«:[,  av«.)id  any  large  veins  which  may  ramify  in  the  center  hue.  Whe'i  the 
wall  of  the  bladder  has  been  exposed  it  should  he  caui^d^.t  u])  in  the  center 
line  by  a  sharp  tenaculum  and  strong-  traction  .sutures  introduced  on  each 
side  of  the  tenaculum.  These  sutures  are  for  the  pnr])ose  of  steadying 
the  bladder  and  defining  the  opening  after  the  inci.^ion.  .\n  incision  is  iheii 
made  from  above  downwards  through  the  bladder  wall  for  about  one  inch 
or  one  inch  and  a  half,  the  foretniL^aT  inirodnced  and  the  stone  identified.  A 
pair  of  suitable  lithotomy  force])s  is  passed  along  the  si<le  <^f  the  finger  and 
the  stone  extracted. 

As  the  bladder  is  practically  always  in  a  se])iic  condition,  it  will  renuire 
drainage.  Before  introducing  a  tube  two  nv  ihrre  cat-gut  sntnre^  >hould 
be  passed  through  the  wall  of  the  hla<lder  and  the  tis-ne>  ni  the  linea  alba 
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and  tied.  A  drainajL^^c  tube  is  then  inlroduccd  into  the  bladder  and  the  uri 
siphoned  into  a  rocoptacic  containinj^  some  antiseptic  tluid.  placed  at  the  si 
of  the  bed.  The  bladder  is  nsnally  irrij^^ated  nij^ht  and  morning  and  m 
Ik*  closed  in  three  or  fonr  weeks  with  jj^rannlation  tissue. 

/Vn//r(i/  ('v.\7<)/()/;;v. —  This  nnite  for  the  purpose  of  reaching  the  bla 
der  is  often  ])referable  in  elderly  persons  with  eidarged  prostate. 

After  prtiper  preparatinn.  the  patient  is  an;esthetized  and  placed  ir. 
exaj^j^erated  lilhotoniv  p(»siti»>n   with  the  thijtjhs  j)ressed  c!o>e  down  i«  ►  ' 
abdiMuen.    As  a  prelinunar\  to  the  o]HTati«>n  the  rectum  should  He  thor»n:d 
scrubbed  out  by  an  a>.sist;\nt.      \  statV  is  then  passtd  int«>  th?  bla<.KU*r.     T 
incisiiMi  should  commence  in  tin*  middle  line  ab<uu  two  and  oiH-half  :nc: 
above  the  rectum  and  be  carried  downwards   in  the  median  line  or  to  : 
patient's  left   f«»r  two  inches.      The  ^ronxr  in  llu   >taiY  is  then  iilentifit.-"^  j 
the  point  iM"  the  knife  matle  t«>  inc'se  tin*  membranons  portion  i>i"  iht   ;irL::: 
The  knife  can  tlun  be  rra«lil\  pn^lied  alnni;  tlu-  ^r«M>w  nUo  th.e  b]ad.«lt4r,  \\ ; 
the  handle  ^yi  the  stalV  i^  'K]MT^sftl.  or  liu'  pmsiaii*.  urcliira  max   hv  '\:'z.' 
\\\\h  the  tini:rr  tM*  a  lUiiine    '.iuit^M-.     W  nh  llu-  tinirer  :n  the  blrid<ler  ;i  :■ 
«m"  suitabK'  f.  »rcrpN  i*-  mtr*  <hK^tl  ;ir..'  tlu    >t«»n».   t.r  >t  mu>  e\tract*.<l.      i  •" 
prostate   i^  C'Mi^i-K  rablx    rr.'.arL:^<l    it    \r,A\    bv.    v."nr.ckalvd    ihr\iiich    tht    ^.i 
incisit^n.      \  ^'t':  rnblHT  cailu'ur  is  n-  w    \v\r<  ducol  ar.i!  the  lila  Mt^   \\  ::- 
out       l'«»r.»\\  inc  lln>  a  I  ".l:   rr.'^^vV  !r.lv  iwicliini:  a  \\>sil  bvMt.it'-i    :'.-,.    • 
i^  intr.»d\u\'<i   fi^r  \W  ]M'.r'.>.'^c    *■:"  si;^:-   -.v/'.i:  viY  tin-  '.:riiH-.      TV.v   S'a  ■  "t- 
usnall\    wasluil  "'.'.I   n',L:h:   .ir-i  •:•.  Tv/nc.      \:":ir   iv-r.  tw-  :  •  i    •.:-   ■::,    - 
tulu-  -iiav    bi    u''^'\^^:   ar.'   ru    a-iIk-I   ..:'•  wi-!   :      c'    >v    ;»n    ih^-    '■'—::.•:■    : 
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menti  usually  fall  at  about  the  original  site  of  the  stone,  and  by  keeping 
tutrument  in  about  the  same  position  the  fragments  may  be  seized  suc- 
vcly  and  crushed.  When  all  of  the  large  fragments  have  been  dealt 
the  instrument  is  closed  and  withdrawn  and  a  large  evacuating  catheter 


^ 


Fij.  136.— Lithotrite, 


,'  r:Lthi.'l 


ith 


odoced  and  the  bloody  fluid  allowed  t«  cscapi-.     Two  i!r  three  o 
mum  boric  acid  solution  are  then  injuclcil.     The  i.'v;u-u,ilor  fillid 
n  fteriUztd  water  is  then  attache'!  In  the  catliftcr  ;mii  iho  Inilh  coni- 
Htdf  driruig  the  fluid  into  the  bladder.    The  bulb  i^  then  all'>wed  to  ex- 
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EsnxH^jaiXARv  tract 


ai 
si 


into  the  bulb  will  earn-  with  it 

•3t  the  broken  down  stone.    These 

j?e   oncm  of  the  glass  receiver,  where  they 

JBL  nsiaxed  successivelv  until  no  more 

racsents  of  stone  arc  still  left  in  the  blad- 

itiiiiravin  and  the  lithotrite  re-introduced 

.  .-nxnnwi  until  the  bladder  is  free  from  frag- 

.     arm  boric  acid  solution  should  be  left  in 


_  ^        '•'T**T 


.  •— rti 
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i  icept  in  bed  for  a  few  days,  the  urine 
f  necessary  and  the  bladder  irrigated, 
-.s  allowed  to  get  out  of  bed  in  two  or 

:cve!«:)p  are  fever,  chills,  acute  cystitis. 

n  "I  the  urine.     Xone  of  these  com- 

.    Death  may  occur  from  perforation  of 
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_— r  -?"^  ••••• 


^"         .^^^c*-- < 


?«OSTATE-ACUTE  PROSTATITIS. 

:  ^:norrha»al  infection.     The  inflamniatorr 

-    'f.^inric  urethra,     it  may  occur  as  the  re- 

:    ricrjrrents  and  in  cases  of  cystitis. 

i     "c  superficial  and  coutiued  tc  a  few  follicles 

-.iT  ".hc'.r  contents  into  the  urethra,  or  it  may 

.'je  -^r  the  entire  gland.     In  tiie  latter  case 

-J.    >e  fonned.    If  allowed  to  progress  with- 

X    discharged  int«)  the  urethra,  rectum,  or 


^  .•.:••  I!  comes  on  sud<lenly  and  is  manifest  i)y 
1  ::te  perineum  with  frecjuent,  painful  knd 
•>  t'lesinus.  There  is  a  feeling  of  fullness  as  ?f 
•  *'  ^  ,.,^  .  -.ix'  -ectum  with  straining  at  stool,  high  fever 
"^~  '     .-vs^rc  -ipon  the  perineum  gives  pain. 

^•^      .    t>v  upon  the  presence  of  the  causative  factors. 
:**  1  -Tr\:^*i'  examination.    The  examination  will  dis- 
-..,u«;'  -u!v:  int^amed  glan<l.  which  may  show  at  sonn* 
^.^  ^c»>ce>s  fonnation. 
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•/••:i    x  .vcurrence  of  prostatitis  all  local  treatment  of 

■jc  !i*-"'-*^'^»  *^^  patient  put  to  bed  upon  a  restricted 

\    t^fioi.    For  pain,  rectal  suppositories  containing 

>:    i  .%»iuni  and  one- fourth  grain  of  belladonna  may 

^*V^  ji£^  jtrviceable.     If  the  abscess  is  superficial  and 

^iCrt  iOoJ  drainage,  surgical  interference   will  ^e 

.-\  -tfdJiN  heals.    If  the  abscess  opens  into  the  urethra 

'**!|^  jmJ  the  condition  i^rogressive  with  pain  aud  teii- 

^Otfuid  be  drained  through   the   perineum.      Perineal 

1    .BjOluted.  if  rectal  examination  shows  the  gland  :o 

«  tMintuI  and  tender  with  no  abatement  of  the  symp- 

'      tLi.<  fTvatment.     For  this  inirnost   the  patient  is 
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anaesthetized  and  put  in  the  Uthotomy  position  with  a  sound  in  the  bladder. 
The  rectum  is  washed  out.  An  incision  is  made  in  the  median  line  of  the 
perineum  and  g^dually  deepened,  avoiding  the  urethra  as  determined  by  the 
sound,  and  the  rectum  by  the  finger,  until  the  prostate  is  reached,  when  the 
abscess  is  opened.  The  cavity  may  then  be  washed  out  and  a  tube  intro- 
duced and  left  for  four  or  five  days.  The  cavity  is  irrigated  each  day  and 
the  tube  removed  after  four  or  five  days  and  the  cavity  and  tract  allowed  to 
close  by  the  formation  of  granulation  tissue. 

CHSONIC  PBOSTATITIS. 

This  is  usually  the  result  of  an  acute  attack  or  follows  the  extension 
backwards  of  a  chronic  urethritis. 

Symptoms. — ^There  is  a  sense  of  weight  and  heaviness  in  the  perineum, 
frequent  urination,  especially  at  night,  often  followed  by  a  discharge  of 
mucus.  Examination  shows  the  prostate  enlarged  and  tender.  The  vesiculs 
may  also  be  implicated  in  the  inflammation. 

Treatment. — The  diet  should  be  restricted,  stimulants  interdicted  and 
the  bowels  regulated.  Salol  or  urotropin  may  be  given  internally.  Hot 
sitz-baths  are  often  serviceable  and  in  obstinate  cases  a  few  drams  of  a  solu- 
tion of  silver  nitrate  of  the  strength  of  one  to  eight  grains  to  the  ounce  may 
be  instilled  into  the  prostatic  urethra. 

TTJBERCXJLOirS  DISEASE  OF  THE  PBOSTATE. 

This  is  usually  a  sequence  of  a  tuberculous  lesion  of  the  epididymis 
or  seminal  vesicles,  although  the  process  may  be  primary  in  the  prostate. 
If  the  prostate  becomes  affected  the  lesion  is  likely  to  spread  to  the  bladder 
and  from  there  to  the  ureters  and  kidneys.  Tuberculous  caseous  masses  are 
formed  which  break  down  and  produce  ragged  ulcers. 

Symptoms. — There  is  pain,  frequency  of  urination,  with  pus  in  the 
urine,  and  occasionally  hccmaturia.  The  diagnosis  is  established  by  finding 
the  bacillus  of  tuberculosis  in  the  urine. 

Treatment. — The  internal  treatment  should  be  hygienic  with  the  ad- 
ministration of  tonics  and  possibly  guaiacol.  If  the  process  is  confined  to 
the  prostate,  seminal  vesicles,  and  epididymis,  these  structures  may  be  re- 
moved. 

PKOSTATIC  CALCUn. 

These  calculi  are  small,  usually  composed  of  carbonate  of  lime  and 
situated  in  the  crypts.  They  are  not  frequent  but  when  occurring  may  be 
secondary  to  a  stricture  or  gonorrhoea!  prostatitis. 

Symptoms. — If  these  calculi  project  above  the  surface  they  are  likely 
to  produce  symptoms  of  obstruction,  while  the  passage  of  tlie  sound  may 
produce  the  grating  sensation  of  a  stone. 

Treatment. — If  causing  disturbance  they  may  be  removed  by  a  per- 
ineal incision. 

ENLABGEMENT  OF  THE  PROSTATE. 

Senile  Hypertrophy. — This  condition  is  rare  before  fifty.     After  fifty 

the  prostate  enlarges  in  about  one-third  of  the  cases.     Histologically  there 

is  an  over-growth  of  some  one  or  more  of  the  connective  tissue  structures 

of  the  gland.    As  a  rule  the  enlargement  is  due  to  an  increase  in  the  fibrous 
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pand,  when  the  outward  current  rushing  into  the  bulb  will  carry  with  it 
many  of  the  small  fragments  and  debris  of  the  broken  down  stone.  These 
fragments  and  debris  fall  to  the  bottom  of  the  glass  receiver,  where  they 
remain.  The  bulb  is  compressed  and  relaxed  successively  until  no  more 
fragments  are  washed  out.  If  fragments  of  stone  are  still  left  in  the  blad- 
der the  evacuating  catheter  is  withdrawn  and  the  lithotrite  re-introduced 
and  the  crushing  and  washing  continued  until  the  bladder  is  free  from  frag- 
ments. Two  or  three  ounces  of  warm  boric  acid  solution  should  be  left  in 
the  bladder  (Fig.  137). 

After  Treatment. — ^I'he  patient  is  kept  in  bed  for  a  few  days,  the  urine 
being  withdrawn  by  a  soft  catheter  if  necessary  and  the  bladder  irrigated. 
If  no  complications  arise  the  patient  is  allowed  to  get  out  of  bed  in  two  or 
three  days. 

The  complications  which  may  develop  are  fever,  chills,  acute  cystitis, 
orchitis,  epidid>Tnitis  and  suppression  of  the  urine.  None  of  these  com- 
plications, however,  may  be  expected.  Death  may  occur  from  perforation  of 
the  bladder,  sepsis,  or  cystitis. 

APFECTIONS  OF  THE  PROSTATE-ACUTE  PROSTATITIS. 

This  is  usually  the  result  of  gonorrhoeal  infection.  The  inflammatorr 
process  extends  upwards  to  the  prostatic  urethra.  It  may  occur  as  the  re- 
sult of  the  passage  of  unclean  instruments  and  in  cases  of  cystitis. 

Course. — The  process  may  be  superficial  and  confined  to  a  few  follicles 
which  suppurate  and  discharge  their  contents  into  the  urethra,  or  it  may 
be  deep-seated  and  implicate  a  lobe  or  the  entire  gland.  In  tl)C'  latter  case 
an  abscess  of  considerable  size  may  l)e  formed.  If  allowed  to  progress  with- 
out interference,  the  pus  will  bo  discharged  into  tlie  urethra,  rectum,  or 
perineum. 

Symptoms. — The  inflammation  comes  on  suddenly  and  is  manifest  by 
a  severe  pain  situated  deeply  in  the  perineum  with  frequent,  painful  ;ind 
difficult  urination,  followed  by  tenesmus.  There  is  a  feeHng  of  fullness  as  if 
a  foreign  body  was  situated  in  the  rectum  with  straining  at  stool,  high  fever 
and  often  chills.     Deep  pressure  upon  the  perineum  gives  pain. 

DiAGNOSLS. — This  will  rest  ui)on  the  presence  of  the  causative  factors, 
the  symptoms  as  given  and  a  rectal  examination.  The  examination  will  dis- 
close an  enlarged,  verv  tender  and  inflamed  gland,  which  may  show  at  some 
particular  area  softening  and  abscess  formation. 

Treatment. — With  the  occurrence  of  prostatitis  all  local  treatment  of 
the  urethra  should  be  discontinued,  the  patient  put  to  bed  upon  a  restricted 
diet  and  the  bowTls  freely  opened.  For  pain,  rectal  suppositories  containing 
one-half  grain  of  extract  of  opium  and  one-fourth  grain  of  belladonna  may 
be  used.  Hot  sitz-baths  are  serviceable.  If  the  alDscess  is  superficial  and 
opens  into  the  urethra,  with  good  drainage,  surgical  interference  will  be 
unnecessary,  as  the  cavity  readily  heals.  If  the  abscess  opens  into  the  urethra 
and  drainage  is  imperfect,  and  the  condition  progressive  with  pain  aud  ten- 
derness, the  cavity  should  be  drained  through  the  perineum.  Perineal 
drainage  should  also  be  instituted,  if  rectal  examination  shows  the  gland  to 
be  much  enlarged,  very  painful  and  tender  with  no  abatement  of  the  symp- 
toms after  two  or  three  days'  treatment.     For  this  purpose  the  patient  is 
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anaesthetized  and  put  in  the  lithotomy  position  with  a  sound  in  the  bladder. 
The  rectum  is  washed  out.  An  incision  is  made  in  the  median  line  of  the 
perineum  and  gradually  deepened,  avoiding  the  urethra  as  determined  by  the 
sound,  and  the  rectum  by  the  finger,  until  the  prostate  is  reached,  when  the 
abscess  is  opened.  The  cavity  may  then  be  washed  out  and  a  tube  intro- 
duced and  left  for  four  or  five  days.  The  cavity  is  irrigated  each  day  and 
the  tube  removed  after  four  or  five  days  and  the  cavitv  and  tract  allowed  to 
close  by  the  formation  of  granulation  tissue. 

CHSONIC  FBOSTATITIS. 

This  is  usually  the  result  of  an  acute  attack  or  follows  the  extension 
backwards  of  a  chronic  urethritis. 

Symptoms. — There  is  a  sense  of  weight  and  heaviness  in  the  perineum, 
frequent  urination,  especially  at  night,  often  followed  by  a  discharge  of 
mucus.  Examination  shows  the  prostate  enlarged  and  tender.  The  vesiculae 
may  also  be  implicated  in  the  inflainmation. 

Treatment. — The  diet  should  be  restricted,  stimulants  interdicted  and 
the  bowels  regulated.  Salol  or  urotropin  may  be  given  internally.  Hot 
sitz-baths  are  often  serviceable  and  in  obstinate  cases  a  few  drams  of  a  solu- 
tion of  silver  nitrate  of  the  strength  of  one  to  eight  grains  to  the  ounce  may 
be  instilled  into  the  prostatic  urethra. 

TTJBERGXJLOirS  DISEASE  OF  THE  PROSTATE. 

This  is  usually  a  sequence  of  a  tuberculous  lesion  of  the  epididymis 
or  seminal  vesicles,  although  the  process  may  be  primary  in  the  prostate. 
If  the  prostate  becomes  affected  the  lesion  is  likely  to  spread  to  the  bladder 
and  from  there  to  the  ureters  and  kidneys.  Tuberculous  caseous  masses  are 
formed  which  break  down  and  produce  ragged  ulcers. 

Symptoms. — There  is  pain,  frequency  of  urination,  with  pus  in  the 
urine,  and  occasionally  Jicumaturia.  The  diagnosis  is  established  by  finding 
the  bacillus  of  tuberculosis  in  the  urine. 

Treatment. — The  internal  treatment  should  be  hygienic  with  the  ad- 
ministration of  tonics  and  possibly  guaiacol.  If  the  process  is  confined  to 
the  prostate,  seminal  vesicles,  and  epididymis,  these  structures  may  be  re- 
moved. 

PEOSTATIC  CALCULI. 

These  calculi  are  small,  usually  composed  of  carbonate  of  lime  and 
situated  in  the  crypts.  They  are  not  frequent  but  when  occurring  may  be 
secondary  to  a  stricture  or  gonorrhoea!  prostatitis. 

Symptoms. — If  these  calculi  project  above  the  surface  they  are  likely 
to  produce  symptoms  of  obstruction,  while  the  passai^e  of  tlie  sound  may 
produce  the  grating  sensation  of  a  stone. 

Treatment. — If  causing  disturbance  they  may  be  removed  by  a  per- 
ineal incision. 

ENLAEGEMENT  OF  THE  PROSTATE. 

Senile  Hypertrophy. — This  condition  is  rare  before  fifty.     After  fifty 

the  prostate  enlarges  in  about  one-third  of  the  cases.     Histolog-ically  there 

is  an  over-growth  of  some  one  or  more  of  the  connective  tissue  structure> 

of  the  gland.    As  a  rule  the  enlargement  is  due  to  an  increase  in  the  fibrous 
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and  muscular  tissues,  but  it  may  be  due  ,to  a  growth  of  the  glandular  struc- 
ture, or  of  all  three  of  these  tissues  combined.  The  gland  often  reaches  a 
very  considerable  size,  perhaps  as  large  as  a  man's  fist.  The  causes  of  this 
over-growth,  excepting  the  influence  of  age,  are  not  well  understood.  It 
has  been  held  that  it  was  due  to  sexual  excess,  gonorrhoeal  infection,  or 
some  form  of  chronic  inflammation.  The  gland  may  be  symmetrical  or 
asymmetrically  enlarged.  In  some  cases  that  part  of  the  gland  situated 
between  the  ejaculatory  ducts  and  the  base  of  the  bladder  is  especially  en- 
larged, constituting  what  is  known  as  the  third  lobe.  In  consequence  of  the 
enlargement  the  urethra  is  pushed  forward,  and  may  be  elongated  from 
one  to  three  inches.  L'rination  is  difficult  and  the  bladder  cannot  be  en- 
tirely emptied.  Infection  occurs,  followed  by  cystitis  and  decomposition  of 
the  retained  urine.  The  infection  may  come  from  unclean  instruments, 
through  the  blood  current,  from  the  kidneys  or  rectum. 

Symptoms. — These  usually  come  on  gradually.  The  i>atient  at  first  is 
compelled  to  rise  once  or  twice  during  the  night  for  the  purpose  of  emptying 
his  bladder.  Infection  is  likely  to  occur,  followed  by  all  the  symptoms  of 
acute  cystitis.  A  severe  cold  may  bring  on  complete  retention.  The  cystitis 
may  be  acute  or  subacute,  in  either  case  it  is  attended  with  frequency  and 
pain  in  urinating  with  an  alkaline,  phosphatic  and  pus-laden  urine  and  often 
with  slight  fever.  If  infecti(Mi  of  the  bladder  is  acute,  and  the  conditions  per- 
haps follow  retention  of  urine,  there  is  likely  to  be  high  fever  with 
chills,  great  pain,  ahiK^st  constant  desire  to  urinate  and  profuse  perspira- 
tion.   The  patient  may  become  exhausted  as  the  result  of  septic  intoxication. 

DiAdNosis. — This  is  made  by  considering  the  age  of  the  ]>atient.  the 
symptoms,  and  the  result  of  the  rectal  examination.  The  examination  is 
ciMiveniently  made  if  the  ])atient  is  on  his  back  antl  his  knees  drawn  up.  The 
anointed  finger  is  intr^nluced  into  the  rectum  with  the  palmar  surface  for- 
wards. .\  couple  oi  inches  above  tlie  sphincter  and  toward  the  bladder,  a 
large,  snunnh.  hard,  roimded  and  douhle-lobed  enlargement  is  encountered. 
Tiie  gland  is  slightly  ten«lcr  to  the  touch  and  althougli  considerably 
enlarged  the  finger  can  l)e  readily  swept  around  the  lobes  and  often  passed 
a1x)ve  it  defining  its  upper  limits.  An  enlargement  of  the  third  lobe  may 
cause  obstruction,  while  the  lateral  IoIk's  remain  practically  normal  in  size. 
The  amount  oi  residual  nrinc  is  determined  oy  having  the  patient  pass  his 
water  after  which  the  catheter  is  introduced,  the  urine  drawn  off'  and  meas- 
ure I.  ^  The  information  in  ini]>oriance  is  the  fre(|uency  of  urinaticm,  espe- 
cially at  night,  the  leni^ih  \^i  the  urethra,  the  amount  i^f  residual  urine,  the 
age  t^i  the  patiem  ant!  the  results  oi  a  rectal  examination. 

Trkatmi-.nt. — The  jvitient  is  ct^ntinevl  to  a  restricted  diet,  «.hould  avoid 
alcohol  and  sexual  exces>es  and  keep  his  bowels  open.  The  greatest  care 
shr»nld  he  exerciseil  in  v»rvler  to  prevent  intectii-n  and  for  this  ptirpose  salol 
or  uri»iropin  :r.a\  he  ailn.iivistereii.  If  it  is  found,  necessary  to  catheterizt 
the  i^atient.  irreat  care  !r.n^:  l>e  exorcisevl  s.  >  as  to  avi»id  infecting  the  blad- 
der. It  the  patio:i:  i^  Mitu-ii^i;  fr'T:  c\s:iti>  with  resi«iual  urine,  the  condi- 
tion not  beinc  oontr-  ".'.r'!  1>\  :!::tr:ia!  ^r.e^lioaiion  and  irrigation  oi  the  blad- 
der.  and  if  lu  is  •.:n:iMo  !  •  x-  i  '.  :y>  v.r'-.rx  \vi:h,»iii  the  aid  of  a  catheter  oi)era- 
tive  measures  siv'u.".  1h  '.■.•.v':cr::ikr'^  If  ilu-  patient  is  under  sixty  years 
oi  ace  the  IV'ttiT'.i  -''.vr;!::.  '■  -r.   v.".'.  he  -!  ^:u-. 
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The  iJottini  instriiiiK'nt  (Fig.  138)  is  in  appearance  not  unlike  a  litlio- 
tritc,  tin:  mate  blade  has  a  movable  cautery  kiiife  with  a  short  beak  which 
is  cunnected  with  a  storage  battery.  A  .suitable  battery  is  placed  uimn  the 
market  of  four  volts  and  sixty  amperes.  In  practising  the  oi>eration,  gen- 
eral (ir  local  ansethcsia  may  be  used.  When  local  ;ma.'sthesia  is  resorted  to. 
the  bladder  in  well  washed  out  and  emplieil.  Then  one  oimce  of  a  ten  per 
cent.  s<.>liitioii  of  eucain  is  injected  into  the  bladder  and  allowed  to  remain 
there  lor  five  niimites.  I''i>!lowtng  this  fmni  six  to  eight  ounces  of  boric 
acid  siilutinn  is  injected.  T!ie  llottini  iiistrunu'iit.  after  thorou!,'h  stcriliza- 
li.;n,  is  iiitrudiiced  iiil.j  the  l.U.lder  and  its  lienk  turned  backwards  and  book- 
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and  withdrawn.  There  is  usually  some  hemorrhage  following  the  opera- 
tion, but  it  is  seldom  serious.  A  large  catheter  should  be  introduced  and 
the  bladder  washed  out  with  a  warm  carbolized  solution.  The  catheter  may 
be  left  in  the  bladder  if  thought  advisable.  For  two  or  three  days,  the  blad- 
der should  be  washed  out  two  or  three  times  each  twentv-four  hours.  There 
is  little  pain  or  soreness  following  the  operation  and  the  patient  is  usually 
able  to  be  up  on  the  second  or  third  day. 

The  advantages  of  the  Bottini  operation  between  the  ages  of  forty-five 
and  sixty  are  that  it  does  not  interfere  with  the  sexual  function,  can  be 
performed  in  a  few  minutes,  without  a  general  anaesthetic,  is  practically 
without  risk  and  usually  meets  the  indications.  The  patient  is  able  ordi- 
narily for  a  number  of  years  to  empty  his  bladder. 

After  sixty  years  of  age  the  prostate  gland  should  be  removed  and  this 
may  be  done  through  a  perineal  incision  as  follows :  After  general  anesthe- 
sia a  soft  catheter  is  introduced  and  the  bladder  thoroughly  washed  out, 
leaving  eight  or  ten  ounces  of  carbolized  water  within  the  bladder.  With 
the  patient  in  an  exaggerated  lithotomy  position  a  hard  pillow  under  the 
hips,  the  knees  pressed  against  the  abdomen  and  the  perineum  properly 
prepared  an  incision  is  made  commencing  two  inches  above  the  rectum  and 
extending  downwards  in  the  medium  line  or  to  the  right  about  one  and  one- 
half  inches.  Being  careful  to  avoid  the  rectum  the  incision  is  deepened  until 
the  membranous  portion  of  the  urethra  is  reached,  which  is  opened.  The 
prostatic  urethra  is  then  dilated  with  the  finger  or  a  uterine  dilator  or 
incised.  The  forefinger  of  the  right  hand  is  then  passed  into  the  bladder, 
the  mucous  membrane  over  a  lateral  lobe  is  torn  with  the  finf^^cT  nail  and 
the  lobe  enucleated.  The  process  is  repeated  upon  the  other  side  and  if  the 
third  lobe  is  enlarged,  this  is  also  removed.  A  drainage  tube  is  introduced 
and  the  bladder  washed  out.  The  tube  is  retained  within  the  bladder  for 
three  or  four  days  and  then  removed  and  the  patient  encouraged  to  be  up. 

In  this  operation,  the  entire  work  is  done  by  the  sense  of  touch.  If 
thought  best  to  work  by  sense  of  sight  a  large  \'-shaped  incision  is  turned 
down  from  the  perineum.  The  incision  is  gradually  deepened, 
being  careful  not  to  injure  the  urethra  or  rectum.  When  the 
prostate  is  reached,  lateral  incisions  are  made  and  the  lobes  enucleated.  The 
hemorrhage  in  this  operation  is  often  considerable  but  it  is  seldom  alarm- 
ing. An  accident  which  may  occur,  if  one  is  not  very  careful,  is  injury 
to  the  rectum.  It  may  accidentally  be  incised  or  the  adhesion  may  give 
way  suddenly  and  one's  finger  enter  the  rectum.  If  this  accident  occurs  an 
effort  should  be  made  to  close  the  wound  by  cat-gut  sutures. 

In  supra-pubic  prostatectomies  the  incision,  of  course,  is  made  above 
the  pubis.  Pressure  ujHm  the  perineum  or  in  the  rectum  lifts  the  prostate 
toward  the  surface  of  the  wound.  With  a  finger  in  the  bladder  the  pros- 
tate is  outlined  and  the  mucous  mcnihrane  over  one  lobe  incised  with  scis- 
sors. This  lobe  is  then  enucleated  and  the  same  process  repeated  on  the 
other  .side;  the  third  lobe  being  removetl,  if  it  is  enlarged. 

The  after-treatment  in  these  operations  cc^nsists  in  keeping  the  wound 
clean,  nourishing  the  ])atient  and  getting  him  upon  his  feet  and  out  of 
doors  as  soon  as  possible.  Aside  from  the  seriousness  of  a  prostatectomy  in 
consequence  of  the  age  of  the  patient,  tlie  cystitis  and  possibly  a  disease* 
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condition  of  the  kidneys,  it  is  most  satisfactory.  For  a  considerable  time 
following  the  healing  of  the  wound,  a  sound  should  occasionally  be  passed 
into  the  bladder  to  prevent  the  formation  of  a  stricture.  The  bladder 
should  also  be  washed  out  for  a  time  as  the  cystitis  is  seldom  entirely  cured 
by  the  operation.  A  fistulous  tract,  although  remaining  in  some  cases  for 
a  month  or  more,  is  seldom  permanent  and  incontinence  of  urine  almost 
never  occurs. 

GANGER  OF  THE  PROSTATE. 

About  ten  per  cent,  of  all  cases  of  enlarged  prostate  occurring  in  old 
men  are  complicated  by  malignancy.  The  process  occurs  in  the  glandular 
tissue,  is  slowly  progressive  and  finally  invades  the  capsule  and  neighboring 
structures. 

Symptoms. — The  symptoms  are  primarily  those  of  an  enlarged  pros- 
tate. To  thes.e  is  added  a  degree  of  pain  which  is  unusual  in  uncompli- 
cated cases.  The  patient  loses  strength  and  flesh  and  has  a  feeling  of  heavi- 
ness and  fullness  in  the  perineum  and  rectum.  On  an  examination  per  rec- 
tum the  prostate  is  found  enlarged,  hard,  and  quite  fixed.  In  cases  which 
have  progressed  for  a  considerable  time,  the  limits  of  the  gland  are  not  well 
defined. 

Di.\GNOSis. — Although  this  cannot  be  positive  without  a  microscopical 
section,  the  frequency  of  the  disease  is  such  and  the  importance  of  early  re- 
moval so  great  that  the  surgeon  should  base  his  treatment  on  the  clinical 
findings.  The  symptoms  of  importance  arc  the  severe  pain  which  may  be 
quite  distinct  from  that  of  cystitis,  the  hardness,  tenderness,  and  fixity  of 
the  gland. 

Treatment. — If  any  treatment  is  going  to  be  of  avail  in  cancer  of  the 
prostate  it  must  be  thorough.  The  gland  should  be  thoroughly  excised. 
Young  recommends  that  the  membranous  portion  of  the  urethra  be  divided 
and  the  gland  and  neck  of  the  bladder  excised.  The  neck  of  the  bladder  is 
then  narrowed  and  connected  by  sutures  to  the  urethra,  and  the  wound 
drained. 

AFFECTIONS   OF   THE  URETHRA  AND   PENIS-GONGENITAL   MALFOR- 
MATIONS. 

Occasionally  there  is  a  total  absence  or  occhision  of  the  urethra  with 
an  accumulation  of  the  urine  in  the  bladder,  ureters,  and  kidneys.  This 
condition  tends  rapidly  to  a  fatal  termination.  In  a  few  cases  the  urachus 
remains  open  and  a  congenital  urinary  fistula  is  established  or  a  cloacal 
condition  may  persist  and  the  urine  be  discharged  into  the  rectum. 

EPISPADIAS. 

By  this  is  understood  a  deformity  in  wliich  the  urethra  is  partially 
or  wholly  exposed  along  its  upper  surface.  In  some  instances  the  external 
meatus  is  situated  just  above  the  glans.  which  is  cleft.  In  other  cases  the 
urethra  opens  just  in  front  of  the  synij)hysis.  Complete  epispadias  is 
usually  associated  with  extroversion  of  the  bladdcT.  The  incomplete  form 
been  successfully  treated  by  taking  flaps  from  the  sides  of  the  penis  to  fill 
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HTFOSPABIAS. 

In  this  condition  there  is  want  of  development  of  the  lower  wall  of 
the  urethra.     Three  varieties  are  described. 

(a)  Hypospadias  glandis.  In  this  variety  the  opening  of  the  urethra 
is  along  the  under  side  of  the  gland. 

(b)  In  hypospadias  penis  the  opening  is  somewhere  along  the  under 
surface  of  the  body  of  the  penis. 

(c)  In  hypospadias  pcrinei  the  lower  wall  of  the  penis  is  absent  as  far 
back  as  the  perineum.  The  penis  in  the  latter  condition  is  bound  down  by 
adhesions  and  not  well  defined.  In  extreme  conditions  the  sex  of  the  child 
is  not  easily  made  out  as  the  testicles  are  undescended. 

In  the  incomplete  varieties  flaps  may  be  secured  from  the  enlarged  pre- 
puce or  from  the  sides  of  the  penis  with  which  to  fill  in  and  cover  the  de- 
fect. In  the  complete  variety,  the  penis  must  first  be  freed  by  dissection  and 
then  the  skin  from  the  sides  of  the  cleft  in  the  scrotum  is  dissected  up  to 
form  the  posterior  wall  of  the  canal  and  the  walls  of  the  scrotum  brouofht 
together  over  this.  The  anterior  portion  of  the  defect  is  treated  as  in  in- 
complete cases. 

TRAUMATIC  LACERATION  OF  THE  URETHRA. 

This  is  usually  the  result  of  falling  astride  of  some  hard  object.  It 
may  follow  from  kicks  or  from  fractures  of  the  pelvis. 

Symptoms. — There  is  pain  in  the  perineum  with  swelling  from  extrava- 
sation of  blood  and  urine  and  bleeding  from  the  meatus.  If  an  attempt  is 
made  to  urinate,  this  is  usually  unsuccessful  as  is  also  an  attempt  to  pass 
a  catheter. 

Extent  of  Injury. — The  traumatism  is  usually  received  upon  the  mem- 
branous portion  of  the  urethra.  At  times  the  mucous  membrane  alone  is 
torn  or  the  tear  is  confined  to  the  posterior  wall.  In  severe  cases  the  entire 
urethra  is  torn  across. 

Treatment. — If  the  mucous  membrane  alone  is  ruptured  and  there 
is  but  moderate  swelling  from  the  extravasation  of  blood  and  the  patient 
can  urinate,  rest  in  bed  with  urinary  antiseptics  and  opening  of  the  bowels 
may  be  all  that  is  necessary.  If  there  is  considerable  hemorrhage  in  the 
perineum  and  an  inability  to  pass  urine,  perineal  section  should  be  made 
without  delay.  If  the  urine  becomes  extravasated  and  infection  occurs 
there  is  likely  to  be  a  virulent  inflammation.  Perineal  section  for  rupture 
of  the  urethra  is  ordinarily  a  simple  operation.  After  proper  preparation 
a  sound  is  passed,  under  antiseptic  precautions,  down  as  far  as  the  rupture 
where  its  point  will  be  arrested.  The  scrotum  is  now  held  forward  and  an 
incision  made  directly  on  the  point  of  the  wound.  With  the  wound  well 
retracted  an  efl^ort  is  made  to  locate  the  proximal  end  of  the  urethra.  This 
usually  can  be  done  in  consequence  of  the  injury  to  the  tissues,  the  extrava- 
sated blood  and  the  further  fact  that  the  anterior  wall  is  often  not  ruptured. 
As  soon  as  the  proximal  end  has  been  found,  it  is  seized  with  forceps  and  an 
English  or  soft  catheter  of  suitable  size  carried  down  the  penis  and  across 
the  rent  into  the  bladder.  The  catheter  is  tied  to  the  penis  and  the  wound 
lightly  packed.  After  one  week  the  catheter  may  be  removed.  It  is  ordi- 
narilv  not  necessarv  to  suture  the  torn  ends  of  the  urethra. 
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It  is  of  freat  importance  to  «Void  A  fistulous  tract  Ind  fat  this  pur- 
ise  thorough  antisepsis  and  the  use  of  the  catheter  for  ont  at  tnoft  watks 
c  aeually  advisable.  After  the  healing  of  the  wound  it  WUl  be  twccs- 
jy  once  a  month  perhaps  for  a  year  to  pass  fl  Sound  to  prevent  the  for- 
atkm  of  a  stricture. 

FOBEIQN  B0DIS8  IS  THE  TTKETERA. 
Pieces  of  pipe  stem,  lead  pencil  and  pins  are  occasionally  introduced 
ifeto  the  urethra.  These  foreign  Substance*  cause  inflammation  in  the 
«r«hra  and  obstruct  the  flow  of  urine.  If  the  foreign  substance  is  hard 
1  near  the  rtieatus  it  may  be  seized  with  forceps  and  extracted,  otherwise 
I  should  be  cut  down  upon  and  removed.  When  a  pin  is  introduced  head 
t  and  cannot  be  extracted,  it  should  be  seized  from  behind  and  its  point 
;Vti^ed  through  the  floor  nf  the  urethra.  This  is  grasped  with  forceps, 
frawn  through  and  the  hea<l  turned  in  the  opposite  direction.  The  head 
Aiay  now  be  seized  with  forceps  and  extracted. 

lUFACTEI)  CALCtntrS. 
This  is  likely  to  cause  nut  only  obstruction  to  the  flow  of  urine  but 
■y  severe  pain.    The  calculus  should  be  pushed  back  into  the  bladder,  if 
bcticable,  by  the  u.se  of  a  sound  and  then  crushed  or  cut  down  upon  and 
lOvcd. 

SDCFLE  miETHIlITIS  OR  NON-OONOBBHEAL  VHETHBITIS. 
This  may  be  the  residt  of  various  causes.     Leucorrhoea,  in  the  female 
if  instrumenls.  or  ualculi.  and  urine  which  is  highly  acid.     The 
arc  much  the  same  as  in  gonorrheal  urethritis,  but  the  discharge 
tlunner. 

Treatment.— The  diet  sluiuld  be  non-stimulating  and  the  bowels  regu- 
led.  internally,  salo!  or  iirotropin  may  be  given  with  or  without  an  alkali 
t  the  same  time  rest  should  be  enjoined. 

POLYPOID  TUMOES. 
These  may  occur  in  the  urethra  near  ihc  meatus  as  red,  vascular  and 
isfill  growths.    They  should  be  excised  and  the  base  cauterized. 

EPITHEIIOMATA. 

An  epithelioma  may  occur  within  the  urethra  at  the  site  of  a  stricture 
be  the  result  of  extension  from  an  epitheliomaious  ulcer  of  the  prostate. 
iC  process,  however,  is  very  rare. 

In  its  progress  it  infiltrates  the  parts  causing  a  hard  node,  urination  is 
blful  and  the  passage  of  an  instrument  somewhat  dilfictdt  and  often  fol- 
VCd  by  bleeding.  If  the  disease  can  be  diagnosed  the  penis  should  be 
nDVCd.  if  possible,  well  behind  the  ulcer. 

STRICTTTRE  OF  THE  UEETHEA. 
This  is  a  ternporary  or  permanent  narrowing  of  the  urethral  canal  in 
Wnich  normal  dilatation  is  prevented  and  the  discharge  of 
idcred. 
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Strictures  may  be  divided  into  congenital  and  acquired.  Congenital 
strictures  usually  occur  at  or  near  the  meatus.  This  condition  is  rare,  but 
when  occurring  requires  prompt  attention  by  incision  in  order  to  prevent 
over-distention  of  the  bladder,  ureters  and  kidneys. 

Acquired  Stricture.  Three  forms  have  been  described.  Spasmodic, 
congestive  or  inflammator}%  and  organic. 

Spasmodic  Stricture.  This  is  a  temporary  narrowing  of  the  canal  due 
to  voluntarv  or  involuntarv  contraction  of  the  muscles.  This  contraction 
may  be  reflex  or  psychical  in  character. 

Reflex.  This  may  be  excited  by  the  irritation  of  an  inflanjed  or  over- 
sensitive urethra,  by  an  over-acid  and  irritating  condition  of  the  urine,  as 
in  uric  acid  diathesis  and  cantharidal  poisoning,  and  in  consequence  of  irri- 
tation of  the  rectum  as  in  fissures,  worms,  cancer,  and  following  operations 
on  hemorrhoids. 

A  psychical  disturbance  is  usually  transitory  and  may  occur  as  the  re- 
sult of  embarrassment  in  consequence  of  the  presence  of  strangers  or  in 
consequence  of  haste  in  an  attempt  to  urinate. 

Diagnosis. — This  will  rest  upon  the  suddenness  of  the  attack  and  the 
absence  of  symptoms  of  acute  inflammation. 

Treatment. — In  spasmodic  stricture  the  bladder  must  not  be  allowed 
to  become  over-filled.  The  spasm  can  usually  be  relieved  by  a  hot  bath,  or 
if  this  does  not  succeed  a  catheter  should  be  passed. 

ORGANIC  STBICTURE. 

This  is  usually  the  result  of  a  gonorrhceal  urethritis  or  of  a  traumatism. 
Organic  stricture  occurs  in  about  12  per  cent,  of  the  cases  of  gonorrhoea  and 
is  most  frequent  between  the  ages  of  twenty  and  forty-five.  It  is  especially 
frequent  in  those  cases  in  which  the  inflammation  has  been  intense  and  long 
continued.  An  organic  stricture  seldom  becomes  manifest  during  the  first 
year  following  an  attack  of  gonorrhoea.  As  the  result  of  a  traumatism,  an 
organic  stricture  may  produce  symptoms  of  obstruction  in  a  few  weeks  fol- 
lowing the  injury. 

Clinical  Classification  of  Strictures. — Linear  stricture.  This  is 
one  in  which  the  contracted  area  is  very  limited,  or  cord-like.  Annular  or 
ribbon  stricture  is  one  in  which  the  contraction  is  like  a  band  or  ribbon. 

Tortuous  Stricture,  By  this  is  meant  that  the  canal  is  crooked,  not 
straight. 

Permeable  and  Impermeable  Strietures. — I>y  a  permeable  stricture  is 
meant  a  condition  in  which  a  catheter  or  iKjunic  can  be  passed  into  the 
bladder.  In  an  impermeable  stricture,  neither  urine  can  be  voided  or  an  in- 
strument made  to  pass  the  stricture. 

Irritable  Stricture. — This  is  one  in  which  the  passage  of  an  instrument 
causes  severe  pain  and  is  followed  by  hcniurrhniLCe  and  often  inflammation. 

Resilient  Stricture. — This  stricture-  is  made  up  largely  of  contractile 
tissue  which  contracts  readilv  after  dilatation. 

Soft  Stricture. — By  this  is  meant  that  the  sub-epithelial  exudate  is 
recent  and  soft  and  the  canal  easily  dilated. 

Cicatricial  Stricture. — This  form  is  characterizo^l  by  its  hardness  in  con- 
sequence of  the  formation  of  a  mass  of  fibrous  tissue. 
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Strictures  have  also  been  divided  into  those  of  large,  and  those  of  small 
caliber.  In  the  former  a  No.  15  French  sotmd  can  readily  be  passed,  while 
in  the  latter  a  No.  15  French  sound  cannot  be  passed. 

Location  of  Stricture. — ^The  most  frequent  seat  of  a  gonorrhoeal 
stricture  is  the  bulbo-membranous  portion  of  the  urethra.  The  first  two 
and  one-half  inches  of  the  urethra  is  said  to  be  the  second  most  frequent 
seat,  while  the  middle  of  the  spong\-  portion  of  the  urethra  is  least  frequently 
affected.  Stricture  of  the  prostatic  portion  is  very  rare.  It  is  held  that  the 
occasion  of  the  frequency  of  stricture  at  these  points  is,  first,  their  extreme 
vascularity;  second,  that  these  areas  are  rich  m  glands;  and.  tiiird,  that  the 
inflammation  is  likelv  to  continue  longer  at  these  [oints  than  elsewhere. 

Pathological  Changes. — The  epithelial  linini:  shows  proliferation  and 
desquamation. 

The  peri-urethral  inflammatorv  exudate  becomes  organized  into  fibrous 
tissue  and  as  the  result  of  the  contraction  of  this  tissue  a  stiicture  is  pro- 
duced. In  consequence  of  the  increased  pres?iire  required  in  passing  the 
urine  the  urethra  behind  the  stricture  bec'iir.es  dilated.  A  few  drops  of  urine 
remain  in  the  urethra  behind  the  stricture  and  undergo  decomposition.  As 
the  result  of  the  increased  pressure  and  tiie  irritation  of  the  decomposing 
urine,  the  epithelial  lining  desquamates  ar.d  ulcers  are  formed.  The  urine 
infiltrates  the  deeper  strictures  and  an  alsccss  .  ccurs  which  often  ruptures 
externally  leavine  a  fistula.  The  distal  p'-rtin  of  the  urethra  undergoes 
contraction. 

The  muscular  coat  of  the  bladder  hypertp'phies,  cystitis  is  usually 
present  and  the  infection  niav  become  an  asccn<iing  one  and  reach  the 
kidneys. 

Symptoms  of  Stricture. — ()uc  uf  the  first  >ymptoms  complained  of 
is  difficulty  in  urinating.  The  .-trearn  is  -1. -w  in  >tarting,  small,  and  often 
forked.  It  takes  more  force  and  a  1«  'n^^^er  tinx  t  •  empty  the  bladder  than 
normally.  After  micturition  a  few  dr*;  -  -f  urine  dribble  away  whetting 
the  patient's  clothing.  This  dribbliuLr  is  dr.c  to  tht.-  fact  that  a  small  amount 
of  urine  is  retained  behind  the  stricture  ar-i  e-ca|A<-  by  the  force  of  gravity 
after  urination  is  apparently  cimiilete.  The  blad^li  1  is  usuallv  irritated  or 
inflamed  as  the  result  of  the  «']j-truct:'!i.  u\v  cxtensirjn  backwards  of  the 
chronic  inflammation  and  the  dec<»m;  «i>ii:'  11  <  f  tlK-  urine,  and  consequently 
micturition  is  more  frequent  than  r.ormal.  A<  th.e  obstruction  becomes 
greater  the  amount  of  residual  urine  \u  iIk  hla^Mer  is  increased  until  finally 
a  j>ear-shaped  tumor  of  considerable  -ize  may  be  feit  in  the  hypogastrium. 
In  this  condition  the  incontinence  of  rete!iti"n  is  likely  to  occur,  the  urine 
dribbles  away,  constantly  wettin^^  the  patient's  cl"thii\Li:  and  imparting  a  very 
impleasant  and  urinous  odor  v  hich  is  difficult  to  i^et  ri«i  of.  Coincident  with 
the  distention  of  the  bladder  wall,  it  becrimes  thinned  and  in  a  state  of  atony. 
Complete  retention  mav  occur  in  these  cases  in  consecjuence  of  congestion, 
incident  to  the  taking:  of  a  cold  or  the  over-indulgence  in  alcoholics. 

Physical  Examination. — A  positive  diag:nosis  of  stricture  can  only 
be  made  by  the  introduction  intr)  the  urethra  of  a  sound.  A  Xo.  10  or  12 
Elnglish  may  first  be  intrr»duced  and  if  this  will  not  pass  smaller  sounds  or 
bougies  are  tried  successivelv  until  one  is  found  that  will  pass  the  stric- 
ture. 
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Treatment  of  Organic  Stricture. — Before  exploring  the  urethra 
with  an  instrument  the  parts  should  be  asepticized.  The  glans  penis  is 
washed  with  a  bit  of  gauze  dipped  in  carbolized  water  or  in  alcohol,  and 
the  urethra  washed  out  with  a  carbolized  or  other  antiseptic  solution.  One 
or  two  drachms  of  a  4  per  cent,  solution  of  eucaine  is  then  injected  into  the 
urethra  and  retained  there  from  three  to  five  minutes  by  compression  of  the 
glans.  An  instrument  before  being  used  must  be  sterilized.  Nearly  all  of 
the  urethral  instruments  can  be  boiled  for  five  minutes  in  a  3  per  cent,  soda 
solution.  Xon-metal  instruments,  may,  if  thought  best,  be  sterilized  by  im- 
mersion for  twenty-four  hours  in  a  formaldehyde  solution  of  full  strength. 

The  treatment  of  organic  stricture  may  be  considered  under  the  fol- 
lowing heads: 

First,  gradual  dilatation.  Second,  divulsion.  Third,  internal  urethrotomy. 
Fourth,  external  urethrotomy. 

In  dilating  a  stricture  one  must  first  find  an  instrument  that  can  be 
passed  into  the  bladder.  A  stricture  which  will  not  admit  a  Xo.  8  English 
sound  should  be  dilated  by  bougies.  Small  steel  instruments  produce  much 
greater  irritation  and  injury  to  the  urethra  than  c!o  soft  instruments  and 
their  use  may  cause  the  formation  of  false  passages.  For  an  almost  im- 
permeable stricture  one  should  commence  with  a  Xo.  i  bougie.  The  sur- 
geon standing  at  the  left  side  of  the  patient  grasps  the  penis  behind  the  glans 
with  the  finger  and  thumb  of  his  left  hand  and  straightens  it.  The  right 
hand  holds  the  bougie,  which  has  been  lubricated  with  some  material  such 
as  vaseline  or  olive  oil.  Some  of  the  lubricant  should  also  be  smeared  over 
the  meatus.  The  bougie  is  then  made  to  enter  the  meatus  and  is  pushed  gent- 
ly down  to  the  stricture,  where  it  is  likely  to  become  arrested.  The  instru- 
ment is  then  withdrawn  for  one-fourth  or  one-half  of  an  inch,  sliirhtlv  rotated 
and  with  the  gentlest  of  force  pushed  forwards,  this  manceuver  is  repeated 
again  and  again,  rotating  the  instrument  to  the  right  and  left,  elevating 
and  depressing  the  penis.  Force  is  never  ])ermissiblc,  as  there  is  great 
liability  with  its  use  of  producing  a  false  passage.  If  the  surgeon  does  not 
readily  succeed,  the  bougie  may  be  withdrawn  and  a  slight  curve  imparted  to 
its  neck.  Then  the  process  is  repeated.  If  he  is  again  unsuccessful  and  is 
using  a  Xo.  i  bougie,  this  may  he  changed  for  a  filiform  bougie  made  of 
whalebone,  several  of  which  may  he  introduced  into  the  urethra,  while  each 
in  turn  is  manipulated  for  the  ])nrpose  of  finding  an  entrance  into  the  stric- 
ture. After  inserting  two  or  three  fili forms,  a  Xo.  i  English  bougie  may 
also  be  introduced  and  manipulated  within  the  urethra.  With  care,  gentle- 
ness, and  perseverance,  the  surgeon  is  alnnjst  certain  to  succeed.  This  may 
tjot  be  on  the  first  or  even  the  second  day.  but  success  practically  always 
crowns  the  labor  of  the  patient  worker  in  strictures  which  are  permeable 
(Fig.  139). 

Having  passed  the  bougie  into  the  bladder  it  is  left  in  position  for  from 
fifteen  to  thirty  nn'nutes  and  then  withdrawn  and  tlu*  canal  washed  out  with 
some  antiseptic  solution  and  the  patient  given,  internally,  quinine  and  salol. 
On  the  following  day  the  j)alient  returns  and  the  bougie  which  was  pre- 
viously introduced  is  again  passed  into  the  bladder.  This  is  often  readily 
accomplished.  The  bougie  is  allowed  to  remain  in  position  for  from  five  to 
ten  minutes,  or  until  it  is  no  longer  grasped  by  the  stricture,  when  it  is  with- 
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Fig.  139. — Filiform  and  gum  ola>iic  Iui.'^li>Ii  lioii<ri,.v. 

drawn  and  another  a  size  larpjer  introduced.  'Vh\<  is  left  in  position  for 
several  minutes  and  then  withdrawn  and  the  urethra  washed  out.  The  patient 
is  dismissed,  to  return  upon  the  following  day.  With  each  succeeding  day  a 
bougie  one  size  larger  than  used  on  the  previous  day  can  usually  he  intro- 
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duced.  Occasionally  on  account  of  the  hyperaemia,  swelling  and  pain,  the 
surgeon  has  to  go  back  a  size  or  two  and  gradually  work  his  way  up  to  the 
size  previously  employed.  When  a  No.  7  or  8  bougie  can  be  introduced,  the 
dilatation  thereafter  may  be  carried  on  with  steel  sounds,  and  these  rapidly 
carried  up  to  No.  14  or  15,  English.  Following  this  and  in  order  to  pre- 
vent subsequent  contraction  a  sound  should  occasionally  be  passed  during 
several  months. 

The  Technic  of  Passing  a  Steel  Sound.  The  patient  should  be  recum- 
bent and  the  parts  cleansed.  The  canal  may  be  irrigated  with  i  to  20,000 
bichloride  solution,  or  I  to  10,000  permanganate,  or  a  weak  carbolic  acid 
solution.  The  sound  is  sterilized  by  boiling  or  by  dipping  in  alcohol  up  to 
the  handle  and  then  igniting  the  alcohol.  The  surgeon  stands  at  the  left 
side  of  his  patient  and  with  the  foreskin  retracted,  grasps  the  penis  behind 
the  glans  with  the  finder  and  thumb  of  the  left  hand  and  straightens  it  out 
toward  the  left  p^roin  and  close  to  the  abdominal  wall.  A  drachm  of  olive 
oil  may  then  be  injected  into  the  urethra,  the  sound  well  lubricated  is  taken 
in  the  right  hand  and  its  tip  made  to  enter  the  meatus.  The  sound  is  kept 
close  to  the  abdomen  and  on  a  line  with  the  left  groin,  while  in  this  position 
it  is  pushed  gently  along  the  urethra  for  three  or  four  inches  when  the  shaft 
is  carried  to  the  median  line  and  while  still  close  to  the  abdomen  is  pushed 
forward  until  its  passage  is  hindered  by  the  triangular  lia:ament.  The 
sound  is  then  gradually  raised  to  the  perpendicular  and  as  it  passes  the 
triangular  ligament  the  handle  is  depressed  quite  lapidly  to  the  horizontal 
as  the  sound  enters  the  bladder.  In  cases  in  which  there  is  no  considerable 
obstruction,  this  mananiver  is  conducted  with  one  sweep  of  the  hand.  If 
the  sound  is  raised  at  tlic  trianq'ular  ligament  too  soon  and  it  becomes  ar- 
rested it  may  be  withdrawn  slii^litly  while  the  handle  is  further  depressed  as 
it  is  pushed  on  into  ihc  bladder.  After  the  sound  reaches  the  perpendicular 
the  fingers  of  the  left  hand  uiav  make  pressure  on  the  perineum  over  which, 
as  a  fulcrum,  the  sound  is  carried  into  the  bladder.  After  the  handle  has 
passed  the  perpendicular,  the  fingers  of  the  right  hand  may  make  pressure 
on  either  side  of  the  roots  of  the  penis. 

The  entrance  of  the  sound  into  the  bladder  is  recognized  by  the  free 
mobility  of  the  tip  when  the  handle  is  rotated,  and  by  the  further  fact  that 
the  sound  remains  in  the  median  line. 

After  each  sounding  the  urethra  should  be  irrigated  with  some  mild 
antiseptic. 

During  the  passage  of  the  sound  spasm  of  the  circular  muscular  fibres 
of  the  urethra  or  of  the  compressor  urethr.T  may  hinder  the  passage  of  the 
instrument  for  a  minute  or  two.  Gentle  hut  steady  pressure  will  soon  over- 
come this  obstruction.  If  the  sound  is  raised  t(»n  soon,  its  tip  will  catch 
against  the  sub-pubic  ligament,  but  if  the  handle  is  not  raised  soon  enough 
the  point  will  catch  on  the  fioor  of  the  bulbous  or  membranous  urethra  and 
its  onward  course  arrested. 

The  introduction  of  the  s«»und  should  be  carried  on  with  the  greatest 
gentleness,  it  enterinc:  the  bladder  almost  by  its  own.  weight.  When  one  is 
dilating  a  dense  stricture  and  has  become  perfectly  familiar  with  its  situation 
and  direction,  considerable  force  may  be  used,  if  the  sound  is  a  large  one. 
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In  cases  of  stricture  there  is  usually  some  bleeding  after  the  passage  of 
a  sound  which  has  quite  forcibly  dilated  the  canal.  This  may  continue  from 
twenty- four  to  thirty-six  hours,  or  the  discharge  may  be  sero-purulent.  There 
is  also  an  active  hyperaemia  with  frequency  of  micturition  and  pain.  As  the 
result  of  the  hyperaemia  the  fibrous  tissue  of  the  strictui:e  softens  and  is 
gradually  absorbed.  If  the  patient  is  not  pressed  for  time  this  active 
hyperaemia,  which  follows  the  introduction  of  the  sound,  should  be  allowed 
to  partially  subside  before  the  treatment  is  resumed. 

Complicaiiofis.  With  proper  antisepsis  and  gentleness  complications 
are  not  likely  to  arise.  False  passages  may  be  caused,  however,  by  want 
of  skill  or  as  the  result  of  undue  force.  A  false  passage  may  be  followed 
by  the  formation  of  an  abscess  or  by  extravasation  of  urine.  If  either  of 
these  conditions  occur,  free  incision  will  be  necessary  for  th'j  purpose  of 
giving  vent  to  the  pus  or  urine,  and  affording  free  drainage.  As  the  result 
of  infection,  epididymitis  or  cystitis  may  develop  or  the  infection  may  even 
reach  the  kidneys  through  the  ureters. 

DivuLSiON  OF  THE  STRICTURE. — By  this  is  Understood  the  forcible  rup- 
ture of  the  stricture  by  mechanical  means.  Various  instruments  have  been 
employed  for  this  purpose.  One  of  these  consists  of  a  slender  staff  over 
which  sliding  tubes  of  increased  size  are  passed.  One  is  in  the  form  of  a 
wedge  which  is  driven  through  the  stricture.  The  instrument  most  com- 
monly used  consists  of  two  or  more  small  shafts  which  arc  separated  by  a 
strong  screw.  The  instrument  is  introduced  through  the  stricture  while 
closed  and  then  forcibly  opened  by  the  screw,  divulsing  the  stricture.  This 
operation  at  the  oresent  time  is  seldom  practised  in  this  country.  It  has  all 
of  the  dangers  and  practically  none  of  the  advantages  of  incision. 

Internal  Urethrotomy. — In  this  ()])eration  the  stricture  is  divided 
with  a  knife,  (a)  This  may  be  from  Ijefore  backwards;  (b)  or  from  be- 
hind forwards;  (c)  or  through  the  roof;   (d)   or  the  floor  of  tl^c  urethra. 

Stricture  of  the  Meatus. — The  meatus  is  quite  frequetitly  the  seat 
of  a  stricture.  The  condition  may  be  acquired  as  the  result  of  a  balanitis. 
an  internal  urethritis  or  it  may  be  congenital.  A  stricture  situated  at  the 
end  of  the  meatus  is  extremely  sensitive  and  prevents  the  passage  of  large 
sounds.  Dilatation  is  not  practicable.  A  stricture  in  the  navicular  portion 
of  the  urethra,  after  being  properly  cleansed,  should  be  divided  1)\'  a  teno- 
tome usually  through  the  roof  of  the  canal.  A  stricture  situated  at  the  meatus 
is  divided  with  a  bistoury  from  within  forwards  throuj^h  the  iloor  of  the 
canal.  The  incision  should  include  about  nuc- fourth  of  an  inch  of  the  ex- 
tremity of  the  urethra.  Following  the  incisi(^n  the  nuicous  membrane  upon 
the  right  and  left  sides  of  the  incision,  respectively,  are  united  over  the  cut 
surface  bv  one  or  two  fine  silk  sutures. 

Internal  Urethrotomy.- -/;k//V(7//\);/\  \oy  o\'crat\'m.  Resident  and  ir- 
ritable strictures,  and  those  which  cannot  readily  be  dilatcMl.  are  considered 
suitable  for  incision,  provided  they  are  situated  anterior  to  ilic  bulb  of  the 

urethra. 

Prepar.atory  Treatment. — The  jiatieni  should  be  c<)nfincd  to  the  l)ed 
for  two  or  three  days  and  given  urinary  antiseinics  such  as  quinine,  salol  (^r 
urotropin.  The  bladder  and  urethra  should  be  wastierl  out  night  and  morn- 
ing and  also  just  before  the  operation.    The  instrunx-nt  most  commonly  u-^ed 


«52  SUSGEBY  OF  THE  GENITO-URINARY  TRACT 

is  the  Maisonneuve  urethiotcmie  (Fig.  140).  With  the  instrument  there  is 
a  filiform  bougie  which  is  passed  into  the  bladder  and  then  secured  to  the 
tip  of  the  uretifirotome.  The  shaft  of  the  instrument  is  then  passed  through 
the  stricture  and  the  knife  forced  down,  the  shaft  cutting  the  stricture,  llie 
instrument  is  then  withdrawn  and  a  full-sized  catheter  introduced.  The 
patient  should  be  kept  in  bed  for  two  or  three  days,  when,  if  there  is  no 
ipedal  systemic  disturbance  such  as  chills  or  fever,  he  may  be  allowed  to 
get  up.  The  canal  is  subsequently  kept  open  by  the  occasional  passage  of  a 
sound.  Supplementary  to  this  operation,  or  as  an  original  one,  the  stricture 
may  be  divided  from  behind  forwards.  The  division  is  then  made  through 
the  roof  to  the  canal. 


Fig.   140. — Maissoneuve's  urethrotome. 

External  Perineal  Urethrotomy  with  a  Guide. — This  operation  is 
done   for  the  following^  conditions: 

(a)  A  stricture  behind  the  bulbo-membranous  junction  which  cannot 
readily  be  dilated. 

(b)  A  stricture  behind  which  extravasation  of  urine  has  occurred. 

(c)  A  stricture  complicated  with  a  perineal  abscess,  the  fistula  of  which 
does  not  close  with  full  dilatation. 

(d)  A  stricture  coupled  with  intense  cystitis,  requiring  drainage. 

(e)  A  non-dilatable  stricture  associated  with  enlarged  prostate. 

(f)  A  stricture  coupled  with  retention  of  urine  or  incontinuence  of 
urine. 

The  operation  is  done  as  follows :  A  filiform  bougie  is  passed  into  the 
bladder  as  a  g^ide,  then  with  the  patient  in  the  lithotomy  position,  with  the 
rectum  well  scrubbed  out  and  the  perineum  properly  prepared,  an  incision 
is  made,  commencing  two  inches  in  front  of  the  rectum  and  extending  down- 
wards in  the  median  line  for  an  inch  and  one-half.  The  incision  is  grad- 
ually deepened  until  the  bougie  is  reached,  when  the  knife  is  carried  along 
its  border  throueh  the  stricture.  If  a  fistulous  tract  is  present  this  should 
be  opened  into  the  incision.  If  extravasation  of  urine  has  occurred  other 
incisions  may  be  necessary.  A  full-sized  catheter  is  then  introduced  into  the 
bladder.  If  cystitis  is  present  frequent  irrigation  of  the  bladder  will  be 
necessary.  The  catheter  should  be  removed  every  two  or  three  days  and 
the  urethra  flushed  with  an  antiseptic  solution,  when  a  new  catheter  is 
introduced.  The  catheterization  is  usually  continued  for  from  one  to  three 
weeks. 

External  Perineal  Urethrotomy  without  a  Guide. — This  opera- 
tion is  indicated  in  all  cases  in  which  the  stricture  is  impermeable,  which 
condition  not  infrequently  follows  a  traumatism. 
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The  technic  is  as  follows:  A  sound  is  passed  down  to  the  stricture, 
which  is  usually  in  the  membranous  portion  of  the  urethra.  An  incision 
two  or  three  inches  in  lenfsj^h  is  then  made  in  the  median  line  or  extendini|[ 
into  the  ischio-rectal  fossa.  The  incision  is  gradually  deepened  down  to 
the  point  of  the  sound.  The  wound  must  be  reasonably  long,  quite  free 
from  blood,  its  ed^es  well  retracted  and  in  a  good  light.  At  the  point  of 
the  sound,  and  at  the  bottom  of  the  wound,  a  thin  Ime  of  granulation  tissue 
or  a  smooth  fibrous  strand  will  usually  denote  the  site  of  the  strictured  canal. 
A  fine  probe  can  usually  be  passed  through  the  stricture  and  upon  this  the 
stricture  is  divided.  If  the  stricture  is  not  readily  located,  compression  of 
the  over-distended  bladder  is  likely  to  force  a  few  drops  of  urine  out  of  the 
bladder  revealine  the  situation  of  the  stricture.  After  reaching  the  tip  of 
the  sound  the  exact  location  of  the  stricture  should  be  determined  if  pos- 
sible before  any  further  dissection  is  made,  otherwise,  one  may  wander 
hopelessly  about  in  the  tissues  of  the  perineum  without  finding  the  urethral 
canal.  After  the  stricture  is  located  it  is  freely  divided  and  a  larg^-sized 
catheter  introduced  into  the  bladder. 

Retrograde  Catheterization. — In  cases  in  which  it  has  been  impos- 
sible to  locate  the  exact  site  of  the  stricture,  a  supra-pubic  cystotomy  and 
retrograde  catheterization  are  indicated.  An  opening  is  made  in  the  bladder 
just  above  the  symphysis,  the  finger  introduced  and  the  internal  orifice  of 
the  prostatic  urethra  located.  The  tip  of  a  sound  is  then  passed  into  this 
opening  and  through  the  prostatic  urethra  and  made  to  project  into  the 
perineal  wound  where  it  is  cut  down  upon  and  the  stricture  freely  divided. 
The  fenestrated  end  of  a  large  soft  catheter  is  then  removed  and  the  catheter 
secured  to  the  projecting  end  of  the  sound  which  as  it  is  withdrawn  brings 
the  catheter  into  the  bladder.  The  sound  is  then  passed  through  the  urethra 
into  the  wound  and  the  other  end  of  the  catheter  secured  to  the  sound  and 
drawn  through  the  urethra.  The  catheter  is  left  in  position  for  a  week  or 
more.    The  wound  is  packed  with  iodoform  gauze. 

TJBETHEAL  FEVER  OR  CATHETER  FEVER. 

This  is  the  result  of  the  absorption  of  bacteria  or  other  poisonous 
products  from  a  hypersemic  and  abraded  urethral  mucous  membrane.  The 
process,  when  occurring,  usually  follows  the  passage  of  a  sound,  or  some 
instrument,  through  a  stricture  in  consequence  of  which  the  surfaces  are 
abraded  and  septic  absorption  favored.  Guyon  classifies  urethral  fever 
into  the  chronic  and  acute  forms. 

Acute  Urethral  Fever  ivith  a  Single  Paroxysm.  In  this  form  there  ia 
a  severe  chill,  high  fever,  and  profuse  sweating.  During  the  height  of  the 
attack  the  patient  suflFers  severe  pain  in  the  head  and  neck,  dyspnoea,  nausea, 
and  vcmiiting.  In  other  cases  the  chill  is  very  severe  and  prolonged,  there 
is  vomiting,  the  urinary  secretion  is  arrested  and  the  patient  goes  into  a 
state  of  collapse  and  dies  in  twenty-four  hours  of  unemia  or  violent  septic 
poisoning. 

Acute  Urethral  Fever  with  Recurrent  Parox\sms.  In  this  fonn  there 
are  recurrent  chills  followed  by  sweating  and  fever.  The  temperature  does 
not  reach  nomial,  while  the  chills  recur  several  times  each  day  or  every  few 
days.    The  heart  action  is  rapid,  the  breathing  oppressed  and  the  prostration 
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pronounced.  In  favorable  cases  in  which  the  focus  of  infection  can  be 
drained  there  is  likely  to  be  improvement  in  a  few  days  and  the  patient 
gradually  recovers.  In  less  favorable  cases,  septicaemia  or  pyaemia  may 
occur  and  terminate  fatally. 

Chronic  Urethral  Fever,  This  form  may  follow  either  of  the  preceding 
or  develop  insidiously  as  a  primary  affection.  Retention  of  urine  followed 
by  cystitis  and  infection  of  the  kidneys  are  often  predisposing  factors. 
The  exciting  cause  is  usually  an  infection  which  follows  the  passage  of  a 
sound. 

Symptoms. — These  are  septic  and  uraemic.  recurring  chills,  fever,  pro- 
fuse perspiration,  dry  tongue,  headache,  vomiting,  and  diarrhoea.  There 
is  also  rapid  loss  of  strength  and  stupor.  This  condition  may  last  for  days 
or  weeks  and  then  suddenly  terminate  fatally  upon  the  mechanical  inter- 
ference of  the  bladder   or  urethra. 

Prognosis. — Urethral  fever  when  there  has  been  but  a  single  paroxysm 
of  moderate  severit\'  is  usually  readilv  recovered  from.  Cases  in  which 
there  are  severe  and  prolonged  chills,  rapid  pulse,  great  prostration  and 
anuria  are  likelv  to  end  fatally.  Chronic  urethral  fever  in  old  and  de- 
bilitated people  is  apt  to  end  fatally,  especially  alter  operative  interfer- 
ence. 

Tre.\tmext. — Prophylaxis.  Rigid  antisepsis  cl  the  urethra  and  blad- 
der will  usually  be  found  of  avail  if  combined  with  urinary  anhseptics.  The 
milder  forms  of  infection  only  require  rest  in  bed,  a  vigorous  opening  of 
the  bowels,  careful  diet  and  the  administration  of  salol,  urotroom  or  quinine. 
Cases  of  severe  infection,  in  which  the  secretion  of  urine  is  intcifered  with, 
should  be  treated  bv  dry-cups  and  hot  poultices  to  the  loins,  vapor  baths, 
infusions  of  normal  salt  solution,  and  digitalis.  If  septic  absorption  is  pro- 
gressive, perineal  drainacre  should  be  practised. 

FISTULA  or  THE  URETHBA. 

An  abnormal  opening  through  which  the  urine  escapes  from  the  canal 
into  the  rectum  or  externally  thr -ugh  the  perineum  or  penile  portion  of  the 
penis. 

URETHRO-RECTAL  FISTULA. 

The  acquired  form  may  bo  soo/»nvlary  to  operations  upon  the  prostate, 
during  which  the  reciuni  is  acoitlonta'.lv  in-urovi.  It  may  also  be  due  to  can- 
cer or  tuberculosis  of  the  ]>rosiato  ii-akir.g  its  way  into  the  rectum,  or  the 
fistula  may  be  the  result  of  t'r.o  extonsioii  of  a  prostatic  abscess. 

Symptoms. — The  imp  ria:::  sy:yi|no:r.s  arc  ::u^  passage  of  urine  into  the 
rectum  and  the  escape  of  gas  ai^vi  '^vssih'.y  fooa'.  matter  through  urethra. 
But  a  small  part  of  the  urir.o  :r.;iy  pass  ::r. .-  :>.c  rectum  and  but  a  tinge  of 
fecal  matter  mav  escape  throv.cli  t':-o  urctl.ra.  or  practicallv  the  entire  con- 
tents  oi  the  bowels  ir.av  so  oscaro 

Diagnosis. — Th.is  will  .'.0^^:./.  v.;\  ::  :':.o  ..*v  vo  symptoms.  The  lesion 
mav  be  ditterent:att\i  fr.rr.  a  vcsico-TvCtal  :'.<:;:la  >v  :he  facts  that  the  dis- 
charge  oi  urine  »  r.ly  .v'cv.rs  ir/.vr:.  •::cv.:l\ .  :'..;:  i>.  with  micturition;  that  the 
urine  as  it  comes  fr -iv.  rl\e  Ma. Mo:-  is  •\^:  c  •*:.■.•.::::.  u\l  with  feces;  and  the 
further  fact  ti\at  t:^e  v.riro  cav.  l>o  rv:..::.  1  /.*  •  <:  ,;-  ;  ^:»vr  35  j^  the  normal 
cnnd\t\on. 
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Treatment. — In  tubercular  and  cancerous  cases  surgical  intervention 
is  ordinarily  of  no  avail.  In  cases  due  to  pyogenic  infection  of  the  prostate, 
mechanical  obstruction  should  be  treated  by  dilating  the  stricture  and  in 
maintaining  the  parts  in  an  aseptic  condition.  Continuous  catheterization 
may  be  practised  for  some  weeks  while  the  bowels  are  kept  open  and  the 
rectum  cleansed  by  frequent  irrigations.  The  rectal  sphincter  should  also 
be  paralyzed  by  mechanical  dilatation.  If  these  measures  do  not  succeed 
a  transverse  incision  may  be  made  in  the  perineum  between  the  urethra  and 
rectum  bisecting  the  fistulous  tract.  The  openings  in  the  urethra  and  rectum 
after  being  thoroughly  freshened  may  be  closed  with  chromicized  cat-gut 
sutures  and  the  wound  lightly  packed  with  iodoform  gauze,  or  a  large  cathe- 
ter may  be  introduced  through  the  urethra  into  the  wound  and  from  there 
into  the  bladder  where  it  is  retained  and  the  wound  packed  with  iodoform 
gauze.  Great  care  should  be  taken  in  these  cases  to  keep  the  wounds  in  the 
urethra  and  rectum  in  a  healthy  condition. 

XJKETHRO-PERINEO-SCROTAL  FISTULA. 

This  is  by  far  the  most  frequent  form  of  fistula.  It  may  be  due  to  an 
ulceration  behind  a  stricture,  to  traumatism,  acute  abscess,  to  a  calculus  or 
foreign  body  in  the  urethra.  The  urethral  opening  is  usually  single  while 
there  may  be  several  openings  in  the  perineum  or  scrotum. 

The  external  opening  may  be  in  the  perineum,  scrotum,  buttocks,  thighs, 
or  lateral  wall  of  the  abdomen. 

Diagnosis. — Will  depend  upon  the  fact  that  pus  and  urine  escape  from 
the  openings. 

Treatment. — In  traumatic  cases  with  rupture  of  the  urethra,  prompt 
external  incision  with  constant  catheterization  and  with  proper  treatment 
of  the  wound  will  usually  prevent  the  formation  of  a  fistula.  The  early 
cure  of  a  stricture  will  prevent  the  formation  of  a  fistula  in  this  class  of 
cases.  For  the  cure  of  fistulae,  the  urethra  must  first  be  restored  to  its  nor- 
mal caliber,  the  fistula  drained  and  kept  clean  and,  if  necessary,  constant 
catheterization  practised.  Many  of  the  fistulie  will  heal  under  this  treat- 
ment. If  these  measures  do  not  succeed  external  perineal  urethrotomy  should 
be  done  and  the  fistulous  tract  opened  into  the  incision.  Constant  cathticri- 
zation  for  some  weeks  is  then  practised  and  the  wound  irrigated  and  packed 
with  iodoform  gauze. 

XJKETHRO-PENILE  FISTULA. 

This  is  usuallv  a  short,  straight  canal,  situated  behind  a  stricture. 

Treatment. — The  stricture  should  be  dilated  and  the  bladder  evacuated 
by  a  catheter  for  from  one  to  three  weeks.  If  this  treatment  is  not  suc- 
cessful, then  after  thoroughly  aseptisizing  the  canal  the  fistula  should  be 
excised  by  elliptical  incisions  and  the  borders  united  with  interrupted  cat- 
gut sutures. 

PEEIUEETHRAL  ABSCESS. 

This  condition  is  due  either  to  a  limited  extravasation  of  urine  or  to 

the  absorption  of  seotic  material  from  an  ulceratinc;  surface  in  the  urethra. 

It  is  characterized  bv  the  formation  of  a  hard.  ])ainful   swelling   in   the 

perineum  or  scrotum,  with   fever  and  chills.       Tlie   swellin.i;  progresses. 
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softens  in  the  center,  fluctuates,  and  ruptures  giving  rise  in  the  majority  of 
cases  to  a  perineal  fistula. 

Treatment. — The  treatment  consists  in  early  incision.  If  there  is  a 
stricture  of  the  urethra  this  should  be  divided  at  the  same  time  that  the 
external  incision  is  made.  A  full-sized  catheter  is  introduced  and  the  wound 
packed  with  iodoform  gauze. 

E^TEAVASATION  OF  TJSINE. 

This  is  due  either  to  a  progressive  ulceration  behind  a  stricture,  or  to 
traumatism.  A  solution  of  continuity  occurs  on  the  floor  of  the  urethra, 
usually  in  the  membranous  portion,  allowing  the  urine  to  escape  into  the 
perineum,  scrotum,  penis,  or  abdominal  wall.  The  attachments  of  the  super- 
ficial perineal  fascia,  laterally  to  the  rami  of  the  pubes  and  ischium,  and 
posteriorly  behind  the  transverse  perinei  muscles  to  the  deep  perineal  fascia, 
limits  the  extravasation  of  the  urine  in  rupture  of  the  urethra  to  the  above 
mentioned  areas. 

Symptoms. — The  extravasation  of  urine,  if  septic,  causes  fever,  chills, 
swelling,  necrosis  of  tissue,  prostration,  and  even  death  from  septic  ab- 
sorption. 

Treatment. — The  vitality  of  the  tissues  and  the  health  of  the  patient 
depend  upon  early  and  free  incision.  Every  part  that  is  infiltrated  must 
be  freely  opened,  the  perineum  and  scrotum  in  the  median  line,  the  penis, 
if  infiltrated,  on  each  side  of  the  urethra  and  upon  the  dorsum.  Incisions 
in  the  abdominal  wall  are  seldom  necessary,  although  if  this  area  is  in- 
filtrated it  should  be  incised.  Following  the  incisions  in  the  perineum  a  full- 
sized  catheter  is  introduced  into  the  bladder  and  the  wound  treated  by  the 
application  of  hot  antise])tic  compresses.  Quinine  and  salol  should  be  given 
internally. 

PHIMOSIS. 

This  is  usually  a  congenital  condition,  although  it  may  be  acquired 
as  the  result  of  the  contraction  incident  to  the  healing  of  a  preputial  idcer. 
In  well  marked  cases  the  skin  of  the  prepuce  hangs  over  the  gland  as  a 
loose  fold.  The  preputial  oi)ening  is  often  only  a  pinhole  in  size  and  con- 
sequently retraction  is  impossible.  The  mucous  membrane  of  the  prepuce 
becomes  adherent  to  the  glans  causing  retention  of  the  smegma  behind  the 
corona  glandis.  The  smegma  decomposes  and  causes  irritation  and  the  child 
pulls  at  the  prepuce  to  get  relief.  The  condition  is  often  the  cause  6i  severe 
nervous  symtoms.  Urination  is  difficult,  often  painful  and  incomplete.  The 
bladder  may  become  overdistended. 

Phimosis  prevents  proper  cleanliness,  favors  in  after-life  the  contraction 
of  venereal  diseases  and  aggravates  their  course. 

Treatment. — The  only  treatment  worth  considering  is  circumcision. 
This  is  practised  as  follows :  The  redundant  foreskin  is  grasped  close  to  the 
gland  by  the  thumb  and  forefinger  of  the  left  hand  and  dravyn  upon  so  that 
one-half  of  the  skin  which  covers  the  gland  may  be  removed.  A  pair  of 
suitable  forceps  is  now  made  to  gi*asp  the  foreskin  just  in  front  of  the  tip 
of  the  glans,  when  the  foreskin  is  removed  with  knife  or  shears.  The  forceps 
is  then  removed  and  any  vessels  that  spurt  are  ligated.  The  nuicous  mem- 
brane of  the  prepuce  is  split  upon  its  dofsal  surface  to  the  corona.     The 
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flaps  of  mucous  membrane  are  now  thoroughly  separated  from  the  glans  by 
the  Sutlers,  the  glans  cleansed  of  smegma,  and  the  flaps  removed  with  shears 
to  wkhin  one-eighth  of  an  inch  of  the  corona.  The  edges  of  the  skin  and 
mucous  membrane  are  now  united  by  a  continuous  cat-gut  suture.  The  cut 
surfaces  of  mucous  membrane  at  the  fraenum  for  about  one-fourth  of  an 
inch  should  not  be  included  in  this  continuous  transverse  stitch,  but  should 
be  united  longitudinally  by  two  separate  stitches.  A  wisp  of  absorbent 
cotton  is  then  wrapped  two  or  three  times  around  the  organ,  covering  the 
suture  line.  The  cotton  becomes  more  or  less  saturated  with  blood,  gives 
excellent  protection  and  need  not  be  changed  for  several  days.  Three  or 
four  times  each  day,  however,  a  little  carbolized  water  may  be  allowed  to 
trickle  over  the  cotton.  The  over-sensitive  and  now  exposed  glans  may  be 
protected  from  the  irritation  of  the  clothing  by  placing  over  it  a  bit  of 
absorbent  cotton  or  gauze. 

PARAPHIMOSIS. 

When  a  narrow  prepuce  is  forcibly  retracted  over  the  glans,  the  patient 
often  finds  it  impossible  to  replace  it.  This  is  due  to  the  narrow  orifice  of 
the  prepuce  getting  behind  the  corona  an;l  to  swelling  and  oedema  of  the 
glans.  The  constriction  may  be  so  great  as  to  cause  sloughing  of  the  tis- 
sues. 

Treatment. — This  consists  in  pushing  the  gians  back  through  the  pre- 
puce. This  can  ordinarily  be  accomplished  by  encircling  the  penis  with  the 
thumb  and  finger  of  the  left  hand  and  making  extension  upon  the  foreskin 
while  the  tips  of  the  thumb,  first  and  second  finger  of  the  right  hand  make 
pressure  upon  the  glans  forcing  out  the  accumulated  fluids.  When  this 
is  accomplished  the  glans  become  much  smaller  and  is  ordinarily  readily 
forced  back  through  the  preputial  orifice.  If  reduction  cannot  be  readily 
accomplished  the  narrow  restricted  rim  of  the  prepuce  should  be  divided  on 
its  dorsal  asp>ect.    Then  reduction  is  readily  efTected. 

HERPES. 

This  eruption  not  un  frequently  occurs  upon  the  glans  penis.  It  prob- 
ably has  its  origin  in  local  irritation  coupled  with  a  lowered  state  of  vitality. 
especially  of  the  nervous  system.  The  lesion  is  represented  by  a  group  of 
small  vesicles  upon  a  hyperaemic  mucous  membrane.  The  vesicles  soon 
break  down  leaving  small  ulcers.  The  condition  ordinarily  yields  readily  to 
treatment,  it  may,  however,  be  quite  obstinate. 

Treatment. — The  parts  should  be  kept  thoroughly  clean  and  free 
from  irritation.  They  may  be  gently  irrigated  two  or  three  times  a  day  with 
a  mild  antiseptic  solution  and  then  covered  with  zinc  ointment  containing 
a  small  amount  of  opium.    Internally  tonics  should  be  given. 

WARTS. 

These  lesions  occur  u])on  the  penis  as  pedunculated  out.£fro\vths.  They 
may  be  yellow  in  color,  quite  firm  and  non-sensitive;  or  vascular  and  quite 
painful.  They  are  usually  the  result  of  some  local  irritation.  'V\\^y  sh(Mlld 
be  removed  with  shears  close  down  to  the  mucous  membrane  and  their  bi** 
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niAONOSis. — ^This  is  made  by  considering  the  rapid  progress  of  the 
^*  Mh,  the  destruction  of  tissue  by  ulceration,  the  marked  induration  of 
•^ ^  base  of  the  growth  or  ulcer,  and  the  possible  cause. 

Treatment. — When  the  glans  or  prepuce  are  alone  involved  amputa- 
tion should  be  done  through  the  body  of  the  organ. 

re ch flic.  The  ulcerating  surface  is  well  covered  with  gauze.  The  penis 
is  extended  by  an  assistant  taking  hold  of  its  extremity  and  the  skhi 
Slightly  retracted  by  the  finger  and  rhumb  of  the  left  hand  placed  near  the 
pubis,  the  organ  is  then  divided  by  a  perpendicular  incision  well  behind  the 
diseased  tissue.  The  mucous  membrane  of  the  urethra  is  then  separated  for 
about  one-fourth  of  an  inch  and  split  laterally.  The  foUls  of  the  skin  arc 
now  brought  down  over  the  stump  in  front  and  behind  and  sutured  to  the 
mucous  membrane  of  the  urethra. 

Another  method  of  operating  is  as  follows :  A  flap  of  skin  is  reflected 
from  the  dorsum,  one-half  to  three-fourths  of  an  inch  in  length  and  in 
width,  reaching  well  down  the  sides  of  the  penis.  At  the  base  of  this  flap 
the  corpora  cavernosa  are  cut  through  perpendicularly,  while  the  urethr«T 
and  spongy  portion  are  divided  somewhat  lower  down.  The  l>lcedincr  is 
now  arrested  and  the  urethra  separated  for  one- fourth  of  an  inch  and 
brought  through  a  slit  in  the  skin  flap,  which  is  brought  down  over  the 
stump  and  fastened  by  stitches.  The  urethra  is  secured  to  the  margins  of 
the  slit  by  a  few  stitches.  If  the  inguinal  glands  arc  enlarged,  they  should 
be  removed.  When  the  body  of  the  organ  is  im])licated  the  entire  peni.s 
should  be  removed. 

Tcchnic  for  the  Removal  of  the  Entire  Penis.  The  patient  is  ])laced 
in  the  lithotomy  position,  the  perineum  cleansed  and  an  incision  made  in 
the  median  line.  The  corpus  spongiosum  is  traced  backwards  and  divideil  at 
such  a  pK)int  as  to  allow  its  proximal  end  to  be  stitched  in  the  posterior  part 
of  the  wound.  The  corpora  cavernosa  are  se])arate(l  from  their  connections 
to  the  ischio-pubic  rami  and  an  elliptical  incision  made  annnid  the  root  of 
the  penis.  The  dorsal  artery  is  secured,  the  susjiensory  ligaments  divided 
and  the  penis  drawn  forward  and  remox'cd.  The  wound  is  partially  closed 
by  suture  and  drained.    The  results  are  quite  satisfactory. 

AFFECTIONS  OF  THE  TESTES. 

There  may  be  a  congenital  failure  of  descent  of  one  or  both  organs. 
If  both  are  retained  within  the  abdomen  the  condition  is  known  as  crypt'^^r- 
chidism.  The  testicle  may  remain  in  the  abdomen  near  the  internal 
inguinal  ring  or  descend  into  the  canal  or  reach  the  region  between  the 
external  ring  and  the  scrotum.  The  testicle  may  als<)  be  displaced  into  the 
perineum  or  on  the  thigh.  A  testicle  that  (lo<.s  not  descend  into  the  scn.)- 
tum,  remains  undeveloped,  is  subject  to  fre(iuent  injuries  and  is  often  the 
site  of  malignant  change. 

The  causes  of  the  non-descent  of  the  testicles  are  said  to  ])e  abnr»rmal 
attachments  of  the  gubemaculum  testes.  |>erit'MU'al  a(llie>ions  and  contrac- 
tion of  the  inguinal  ring. 

Treatment. — An  operation  for  replacement  of  a  testicle  shonld  be 
undertaken  before  puberty,  for  the  reason  that  the  testicle  «loes  not  devel«:»ji 
in  its  abnormal  pjosition,  the  patient  becomes  nervons  and  depressed  in  con- 
sequence of  the  non-descent,  and  for  the  further  reason  that  malignancy. 


'!» 
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EPITBEIJOIU  OF  THE  FEHI8. 

This  condition  is  seemingly  predisposed  to  by  the  irritation  incident 
to  an  adherent  foreskin.  It  attacks  most  frequently  the  glans,  and  the  sul- 
cus behind  the  corona  glandis.  There  is  primarily  a  proliferation  of  the 
epithelium  of  the  mucous  membrane  producing  an  excrescence  or  wart-like 


■iii)ii  of  the  gbn?. 


■growth.  This  gmwth  <ji 
and  gives  off  a  very  nfi't- 
progressive  so  tint  in  n 
be  destroyed  (Fig.  141). 


size.  Init  so.)n  ulcerates 
li.irge.  The  ulceration  is 
:ioriion  of  the  glans  may 
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Diagnosis. — ^This  is  made  by  considering  the  rapid  progress  of  the 
growth,  the  destruction  of  tissue  by  ulceration,  the  marked  induration  of 
the  base  of  the  growth  or  ulcer,  and  the  possible  cause. 

Treatment. — When  the  glans  or  prepuce  are  alone  involved  amputa- 
tion should  be  done  through  the  body  of  the  organ. 

Tcchnic,  The  ulcerating  surface  is  well  covered  with  gauze.  The  penis 
is  extended  by  an  assistant  taking  hold  of  its  extremity  and  the  skin 
slightly  retracted  by  the  finger  and  thumb  of  the  left  hand  placed  near  the 
pubis,  the  organ  is  then  divided  by  a  perpendicular  incision  well  behind  the 
diseased  tissue.  The  mucous  membrane  of  the  urethra  is  then  separated  for 
about  one-fourth  of  an  inch  and  split  laterally.  The  folds  of  the  skin  arc 
now  brought  down  over  the  stump  in  front  and  behind  and  sutured  to  the 
mucous  membrane  of  the  urethra. 

Another  method  of  operating  is  as  follows :  A  flap  of  skin  is  reflected 
from  the  dorsum,  one-half  to  three-fourths  of  an  inch  in  length  and  in 
width,  reaching  well  down  the  sides  of  the  penis.  At  the  base  of  this  flaj) 
the  corpora  cavernosa  are  cut  through  perpendicularly,  while  the  urethra 
and  spongy  portion  are  divided  somewhat  lower  down.  The  bleeding  is 
now  arrested  and  the  urethra  separated  for  one-fourth  of  an  inch  and 
brought  through  a  slit  in  the  skin  flap,  which  is  brought  down  over  the 
stump  and  fastened  by  stitches.  The  urethra  is  secured  to  the  margins  of 
the  slit  by  a  few  stitches.  If  the  inguinal  glands  are  enlarged,  they  should 
be  removed.  When  the  body  of  the  organ  is  implicated  the  entire  penis 
should  be  removed. 

Technic  for  the  Removal  of  the  Entire  Penis.  The  patient  is  placed 
in  the  lithotomy  position,  the  perineum  cleansed  and  an  incision  made  in 
the  median  line.  The  corpus  spongiosum  is  traced  backwards  and  divided  at 
such  a  point  as  to  allow  its  proximal  end  to  be  stitched  in  the  posterior  part 
of  the  wound.  The  corjx^ra  cavernosa  are  separated  from  their  connections 
to  the  ischio-pubic  rami  and  an  elliptical  incision  made  around  the  root  of 
the  penis.  The  dorsal  artery  is  secured,  the  suspensory  ligaments  divided 
and  the  penis  drawn  forward  and  removed.  The  wound  is  partially  closed 
by  suture  and  drained.     The  results  are  quite  satisfactory. 

AFFECTIONS  OF  THE  TESTES. 

There  may  be  a  congenital  failure  of  descent  of  one  or  both  organs. 
If  both  are  retained  within  the  abdomen  the  condition  is  known  as  cryptor- 
chidism. The  testicle  may  remain  in  tht-  abdomen  near  the  internal 
inguinal  ring  or  descend  into  the  canal  or  reach  the  region  between  the 
external  ring  and  the  scrotum.  The  testicle  may  also  be  displaced  into  the 
perineum  or  on  the  thigh.  A  testicle  that  docs  not  descenfl  into  the  scro- 
tum, remains  undeveloped,  is  subject  to  frequent  injuries  and  is  often  the 
site  of  malignant  change. 

The  causes  of  the  non-descent  of  the  testicles  are  said  to  be  abnormal 
attachments  of  the  g^bemaculum  testes,  ]XTit<>neal  adhesions  and  contrac- 
tion of  the  inguinal  ring. 

Treatment. — An  operation  for  replacement  of  a  testicle  should  be 
undertaken  before  puberty,  for  the  reason  that  the  testicle  does  not  clevelop 
mal  pyosition,  the  patient  becomes  nerv(nis  and  depressed  in  con- 
^e  non-descent,  and  for  the  further  reas<-)n  that  malignancy, 
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as  above  stated,  is  apt  to  occur  in  an  undescended  testicle.  In  the  treat- 
ment an  incision  is  made  exposing  the  testicle  by  opening  the  canal,  and 
if  necessary  the  internal  ring.  In  order  to  accomplish  the  replacement  of 
the  testicle  into  the  scrotum,  all  of  its  peritoneal  attachments  must  be  divid- 
ed as  }K)inted  out  by  Bevan.  If  the  testicle  is  still  hindered  in  its  descent. 
all  of  the  strictures  of  the  cord  excepting  the  vas  and  its  vessels  should  be 
doubly  ligated  with  cat-gut  and  divided.  The  testicle  can  then  be  brought 
down  and  placed  in  an  o[)ening  tunneled  in  the  scrotum  with  the  finger  and 
secured  at  the  bottom  of  the  opening  by  a  purse-string  of  cat-gut.  Tlie  in- 
g^tinal  canal  and  external  ring  are  then  closed  as  in  the  operation  for  the 
radical  cure  of  hernia.  If  the  testicle  is  misplaced  in  the  perineum  or  thigh, 
and  is  causing  distress,  it  may  be  ex[K)sed  by  incision  and  possibly  replaced 
in  the  scrotum  or  removed. 

HEMATOCELE  OF  THE  TTTNIGA  VAaiNAIJS. 

This  may  be  the  result  of  a  traumatism,  follow  tapping  or  occur  with- 
out apparent  exciting  cause. 

Sympt(U1s  and  Coi'RSE. — The  patient  is  usually  seized  with  a  sud- 
den, sickening  pain  in  one  side  oi  the  scrotum  which  becomes  filled  with 
blood.  The  tumor  fluctuates  and  is  tense  and  tender  on  handling.  Fluctua- 
tion may  in  a  few  days  disappear,  in  consequence  of  the  coagulation  of  tlie 
blood.  If  the  condition  is  left  to  itself  the  bkx)d  may  gradually  be  absorbed 
or  in  part  become  organized,  or  as  tlie  result  of  infection,  suppuration  may 
occur. 

Tre.xtment. — The  scrotum  should  be  supported  under  compression. 
If  the  bleeding  is  still  going  on  an  incision  should  be  made,  the  clots  turned 
out  and  the  bleeding  vessel  secured.  If  after  two  or  three  years  absorption 
does  not  occur,  or  if  the  clot  becomes  infected,  free  incision  should  be  prac- 
tised, the  clots  turned  out  and  the  sac  drained. 

HEMATOCELE  OF  THE  CORD. 

This  may  occur  as  the  result  of  an  injury  or  strain  or  without  appa- 
rent cause.  In  conse(]uence  of  the  rupture  of  a  vessel  and  the  escape  of 
blood  in  the  cord  a  tumor,  extending  from  tlie  external  inguinal  canal  to 
the  scrotum,  is  produced.  The  tunica  vaginalis  is  not  affected.  The  condi- 
tion nnist  not  be  uiistaken  for  hernia  on  account  of  its  sudden  onset  and 
j)ain.  It  may  be  differentiated  from  hernia  in  consecjuence  of  the  rings  and 
canal  remaininj^  free,  the  a])sence  of  impulse,  the  presence  of  fluctuation 
and  the  ecchymosed  condition  of  the  skin. 

Tke.vtment. — The  i)art  shoukl  be  supported  under  compression.  If 
there  is  still  bleedinj^  an  incision  should  be  niade.  the  clots  turned  out.  tlie 
bleeding  vessel  secured  and  the  wound  drained.  If  the  clot -is  not  absorbed, 
or  if  infection  occurs,  an  incision  should  he  made  and  the  wound  drained. 

INFLAMMATION  OF  THE  TESTIS. 

These  j)rocesses  are  chiefly  confined  to  the  testicle  (orchitis)  or  epididy- 
mis (epididymitis).     They  may  be  acute  or  chronic. 

ACUTE  ORCHITIS. 

This  process  may  complicate  nmmps,  gonorrhea,  <»r  any  of  the  infec- 
tious diseases.    It  may  also  be  the  result  of  an  injury. 
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Symptoms  and  Course. — The  inflammation  is  ushered  in  suddenly  with 
severe  pain,  followed  by  swelling  and  fever.  The. pain  is  of  a  sickening 
character  and  extends  up  the  cord.  The  skin  over  the  testicle  becomes  red, 
infiltrated  and  oedematous.  There  is  usually  a  serous  effusion  into  the  tunica 
va^nalis.  After  a  period  of  one  week  or  ten  days  the  process  usually  ter- 
minates in  resolution,  followed  by  some  atrophy  of  the  organ,  although  pus 
formation  mav  occur. 

Treatment. — The  local  treatment  consists  largely  of  elevation,  sup- 
|)ort,  and  compression.  The  patient  should  be  put  to  bed  and  an  ice-bag 
applied  or  a  lead  and  opium  wash.  When  the  acute  symptoms  have  sub- 
sided the  patient  may  be  allowed  to  e:et  up,  but  the  support  should  be  con- 
tinued. At  this  time  an  ointment  composed  of  ichthyol,  one  drachm  to  an 
ounce  of  vaseline,  may  be  used  to  advantage. 

TTTB£RCXJLAR  DISEASE  OF  THE  TESTIS. 

This  lesion  is  most  frequent  in  young  adults  giving  a  tubercular  history. 
It  is  often  primary,  but  may  be  secondary  to  a  tubercular  process  elsewhere. 
The  process  commences  in  the  great  majority  of  cases  in  the  epididymis. 
Tubercles  are  formed  around  the  capillaries,  they  coalesce,  cascate  and  are 
surrounded  by  an  inflammatory  exudate  producing  a  ncxle.  The  lesion  is 
usually  confined  to  the  globus  major  or  may  affect  the  entire  epididymis  and 
cause  marked  enlargement.  It  not  infrequently  extends  along  the  vas  to  the 
vesiculae  seminales,  prostate  and  neck  of  the  bladder.  It  may  also  extend 
into  the  testicle. 

Symptoms  and  Course. — The  process  is  usually  primarily  unilateral, 
but  the  other  testicle  may  become  involved  at  a  later  date.  The  inflamma- 
tion may  come  on  abruptly  with  severe  pain  and  then  gradually  subside  into 
a  chronic  condition. 

Commonly  the  onset  is  gradual.  A  small,  non-sensitive  nodule,  which 
can  readily  be  separated  from  the  testicle,  appears  in  the  lower  end  of  the 
epididymis.     This  node  may  be  followed  by  others  higher  up. 

The  lesion  is  slowly  progressive.  The  skin  overlying  the  node  becomes 
adherent,  pus  forms  and  is  discharged,  leaving  a  fistulous  tract. 

Diagnosis. — This  may  be  based  upon  the  chronic  course  which  will 
readily  differentiate  it  from  the  acute  ])yogcnic  infections,  and  from  syph- 
ilitic epididymitis,  by  an  absence  of  pain  in  the  latter  disease,  and  a  history 
of  a  syphilis  with  the  favorable  results  secured  from  specific  treatment. 

Treatment, — The  general  system  should  ho  su]>i)orted.  Fresh  air. 
plenty  of  nourishing  food,  and  a  not  too  active  life  are  indispensable  con- 
ditions for  relief.  Slight  local  irritation  by  the  use  of  ichthyol  ointment. 
with  support,  may  be  of  benefit.  If  the  condition  is  progressive  the  nodule 
should  be  thoroughly  excised.  If  the  entire  epididymis  is  implicated  and 
the  gland  free  the  epididymis  may  be  removed  witli  the  vas  high  uj).  If 
the  testicle  proper  is  involved  it  should  be  removed. 

TUMORS  OF  THE  TESTIS. 
These   may  be   benign    or   malignint.      'i'he   most    fre(|uent    form   of 
benign  growth  is  the  adenoma   which  seeminij^ly   has  its  r»rii^in   from  the 
tnants  of  the  Wolffian  l>idv.     The  tumor  i^  r<»nn<l.  <<)ft.  el'istic  anrl  com- 
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posed  largely  of  cysts.  The  cysts  often  communicate  with  one  another 
and  are  lined  by  cuboidal  or  stratified  epitlielium.  The  walls  of  the  cysts 
are  made  up  of  fibrous  tissue.  The  tumor  is  situated  within  the  testicle 
which  is  expanded  over  its  surface. 

Clinical  Course. — These  tumors  are  met  with  in  young  adults.  They 
are  of  uniform  growth,  without  pain  or  general  discomfort  except  from 
their  size. 

Treatment. — ^This  is  early  removal.  The  cord  should  be  divided  high 
up  and  the  growth  shelled  out  of  the  scrotum. 

MAUONANT  GROWTHS. 

These  are  the  sarcomata,  the  endotheliomata,  and  the  carcinomata. 
The  sarcomatous  and  endotheliomatous  growths  may  be  considered  togeth- 
er. They  have  their  origin  from  the  connective  tissue  of  the  organ  and 
from  the  endothelial  cells  lining  the  lymph  and  blood  vessels.  The  sarcoma- 
tous growths  are  made  up  of  either  round,  spindle,  or  giant  cells  in  con- 
nection with  fibrous  tissue.  If  the  connective  tissue  is  considerable  they 
are  known  as  fibro-sarcomata.  The  endothelial  tumors  are  composed  of 
endothelial  cells,  and  have  practically  the  same  clinical  characteristics  as  do 
the  sarcomatous  growths. 

Clinical  Course. — The  sarcomatous  growths  of  the  testicle  are  ex- 
tremely malignant,  they  occur  in  infancy  and  young  adult  life  as  rapidly- 
growing  tumors.  They  are  round  or  lobulated.  elastic,  and  may  have  a 
uniform  consistency,  or  he  made  up  in  part  of  cysts.  The  cysts  are  due  to 
degeneration  in  certain  tumor  areas  into  which  hemorrhage  occurs.  The 
growth  is  likely  to  extend  along  the  cord  into  the  abdomen  and  also  to 
implicate  the  skin.  These  growths  often  follow  an  injury  apparently  as 
the  exciting  cause. 

Diagnosis. — This  will  depend  upon  the  rapidity  of  the  growth,  the 
age  of  the  i)atient,  the  presence  of  cysts  and  the  interference  w4th  the 
health.      The  prognosis  is  unfavorable. 

rRKATMKNT. — Tliis  consists  in  early  and  free  removal,  cutting  out  of 
the  tutnor  with  any  ]H>rtion  of  the  skin  that  seems  to  be  implicated,  and 
renmving  the  cord  with  the  growth  as  high  as  the  inguinal  canal  or  internal 
ring. 

CARCINOMA  OF  THE  TESTIS. 

rhis  is  a  glandular  carcinoma  coming  from  the  epithelial  cells  of  the 
w\a\u\, 

t  1.1  NUM.  CoiKSK. —  riu\v  are  rapidly-growing,  very  malignant  tu- 
tn»«i^.  which  ivcnr  after  middle  life.  The  skin  and  cord  earlv  become  im- 
plh.ited.  as  well  as  the  l>m]^haiic  glands  of  the  groin  and  abdomen. 

l>i\u\oMs.  Will  »ie]HMui  u]XMi  the  rapid  growth,  the  implication  of 
hut  oui'  tesiivle.  the  a^o  of  ihe  patient,  which  is  beyond  middle-life,  the 
nnplu  anon  of  \\w  skin,  v\  tvI.  aiul  Ivmphatic  glands,  the  interference  of  the 
K^neial  health,  a-.ui  :V.e  \erv  c.MisiJerable  pain  which  accompanies  the 
rji»w  th 

rK»».\,v;i^  i'K'  o>..i:'.or^  .ire  very  unfavorable  under  ordinar>'  con- 
diti.Mis.  ,»s  vM'v  ••.u--\;:.  ■.>  i;:.  N\:!:s  v^t  the  testicle  always  show  a  high  g^ade 
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Treatment. — This  should  consist  in  an  early  and  very  free  removal 
o£  the  tumor  and  all  the  implicated  structures,  such  as  adherent  skin  and 
the  cord  well  up  into  the  inguinal  canal.  In  cases  which  are  at  all  ad- 
vanced, the  inguinal  region  should  be  opened  by  incision  and  the  glands 
removed  on  the  side  corresponding  to  the  growth. 

HTDROCELE. 
This  is  a  collection  of  serous  Huid  either  in  the  tunica  v^inalis  or  in 
the  cord.    The  following  varieties  may  be  dcscribeil : 

ACTTTE  HYBEOCELE. 
This  form  may  occur  as  a  complication  nf  orchitis  or  epididymitis, 
,the  inflammation  extending  to  the  tunic.  The  process  may  also  be 
the  result  of  a  traumatism.  The  intlamniation  in  those  cases  runs  an  acute 
course  and  usually  ends  in  resolution  in  a  week  or  ten  days.  The  elastic 
and  fluctuating  sac  can  usually  be  made  out  surrounding  the  anterior  and 
lateral  surfaces  of  the  testicle. 


Fig.   142-— Viiginal  ti>drocclc.     a. 
Scrotum,    d.— L'pper  and  linvi 

Treatment.— When  occurrint^  as  a 
of  the  orchitis  or  ejiididymilis.  When  it 
elevation,  and  siipiMjrt,  wltli  cold  comjirc' 
is  indicated. 

ACttUntED  VAGINAL  HYDROCELE. 

This  is  the  most  common   varic-lv  nf  liyilrmili-  a 

the  tunica  vaginalis  becomes  dislomlcd  witii  ;i  sithu'^  tl 

Causes.— It  is  often  the  result  of  an  injury  <>r  irri 

a  chronic  inflammatian  in  the  scnms  nicmlirniK- 

eretion. 

Symptoms. — There  is  a  s!(>wly-i;ni\vin<;.  pai 
irluch  Hirrounds  the  testicle  on  tin-  t 


ni  ihc  treatment  is  tiiat 
It  iif  a  trauniatism,  rest, 
Ihc  first  'lays  is  al!  tliat 


If  an.!  is  Ihat  in  wl 
IS  tlui.l  li-itr.  1421. 
irril.-iliun  which  stt5 
■Milting  in  increased 


;.  painli-s'^.  pear-shaped  tnnior 
I  sides.    Tiio  condition  usually 
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/  in  infancy  or  young  adult  age.  The  tumor  is  tense,  elastic, 
I  fluctuates.  If  a  candle  is  held  opposite  the  tumor  in  a  dark  room,  the 
l%ht  is  seen  to  pass  through  the  hydrocele,  that  is,  it  is  translucent  If  the 
fluid  within  the  sac  is  mixed  with  blood  or  the  walls  of  the  sac  are  very 
thick,  it  will  not  transmit  light.  The  tumor  is  without  impulse  on  cough- 
ing and  is  dull  upon  percussion.  Its  form  and  size  are  not  changed  when 
the  patient  lies  down  or  by  making  pressure  upon  it  (Fig.  143). 

Diagnosis. — This  is  based  upon  its  stow,  painless  growth,  globular 
form,  translucency.  and  the  further  fact  that  the  tumor  does  not  change  its 
size  or  form  in  consequence  of  pressure  or  when  the  patient  lies  down.  In 
doubtful  cases  a  needle  may  be  intrcxluced  which  will  demonstrate  that  the 
tumor  is  cystic  an-l  contains  a  serous  fluid. 

Treatment. — This  is  palliative  and  curative. 


c.n  .-r  u.'clk-. 


(■.iii>i-.l>  ill  .Irawiuj,'  nlT  the  tluld  through  a  small 

i'i,',ili:r  In-.ih'i.-iit.  rhi>  iiia>  W  cnusi.lvroil  im.ler  a  variety  of  head- 
iiif;s.  I  >iic  nf  rill'  niclli.'il-  "1  iii'nuin-iU  is  lo  as|nr;Hc  the  contents  and  then 
iiiiivl  a  suluii.'ii  .'f  /iiu'  -iiilplnlv.  om-  -jrain  in  an  innioo.  The  quantity  inject- 
fd  •ilH'iiUI  n;iial  the  ntn,-init  .Irann  .>()',  Tiii-  lh;i,I  i-  t,.  rotnain  within  the  sac 
tiiilll  II  ciiisrs  v.T>  i-.'iwiit.TaMi-  i-aiii.  wlu-n  i;  is  alli>«c.|  to  fl.uv  off  through 
tin-  cumla.  liisii-aii  nf  llu-  ziiu-  ^iilpliatc,  tw..  ilrann  .u'  slrong  tincture  of 
i-.,liiu-  m.\\  Ih-  h.Mvtf  t  an.l  .•ll.'wi-.l  t.>  roniain  williin  the  ,sac.  In  this  case 
wIk-ti  the  mvilW  i<  \\ii!i.h.iHu  ll'.e  m.-  sh.>;-.;.:  W  ;iia;:-:'ula:e.l  s,-.  as  to  bring 
Ovrr\    \\\n   oi  it   i»  cntav-l    wiih   llu-  i.-.liuo      T'.w  pitnv.*^  of  this  treat- 


,iTl   ttu- 


Inila^n 


::a:i  -11  hv 


an  aseptic 
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irtiUnt.  The  plastic  exudate  which  occurs  unites  the  surfaces  of  the 
serous  membrane  and  thus  obliterates  the  sac. 

These  methods  of  treatment  are  frequently  unsuccessful  and  have  to  be 
repeated. 

A  very  popular  method  of  treatment  is  that  by  which  the  sac  is  ex- 
cised. After  thotoughly  aseptisizing  the  scrotum  the  tumor  is  fixed  by 
grasping  its  posterior  surface  with  the  left  hand,  when  a  free  Incision  is 
made  through  its  anterior  surface.  After  the  discharge  of  the  fluid  the 
serous  membrane  is  peeled  out  by  the  fingers  and  a  sponge  cloth,  up  to 
the  border  of  testicle,  where  it  is  removed.  The  wound  is  united  and  the 
sac  drained  for  a  few  days  under  compression. 

CONO£NITAl  HYD&OCELE. 

In  this  condition  the  funicular  process  of  peritoneum  which  comes 
down  with  the  testicle  has  not  been  shut  off  at  the  internal  ring.  This 
allows  the  fluid  from  the  abdominal  cavity  to  reach  the  testicle  when  the 
patient  stands,  producing  the  appearance  of  an  ordinary  hydrocele.    When 


Fig.   144, — a. — Congenital  hydrocele,     b. — Testicle,     c. — Scrotum. 

the  patient  is  recumbent,  the  fluid  flows  back  into  the  abdomen  and  the 
tumor  disappears.  The  condition  occurs  especially  in  infants  and  is  usually 
associated  with  a  congenital  hernia  (Fig.  144). 

Diagnosis. — It  is  to  be  differentiated  from  hernia.  Translucencv  and 
fluctuation  are  the  distinguishing  symptoms. 

Treatment. — In  infancy  and  early  childhoorl  the  wearing  of  a  tru.s? 
will  often  effect  a  cure.  When  this  measure  does  not  succeed,  the  patient 
should  be  operated,  the  operation  being  practically  the  same  as  that  for  con- 
genital hernia. 


INFANTILE  HYDROCELE. 

Is  due  to  the  funicular  process  remaining  open  except  at  its  upper  ex- 
tfemity.  The  fluid  about  the  testicle  extends  along  the  cord  even  into  the 
iligitinal  canal  (Fig.  145-a). 
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Treatment. — The  treatment  is  the  same  as  that  for  an  ordinary 
■hydrocele. 

ENCTSTXO)  STDSOCEIE  OF  TE£  COBS. 

In  this  condition  the  funicular  process  has  been  obliterated  at  the  in- 
ternal ring  and  above  the  testicle,  leaving  that  portion  situated  within  the 
cord  open  (Fig.  146).  In  consequence  of  this  a  cyst  is  produced  which 
fluctuates  and  has  the  above  limitations.  It  is  to  be  treated  as  an  ordinary 
hydrocele  by  tapping  and  injections,  or  by  enucleating  the  sac  (Fig.  146). 

VABICOCEI£. 

Consists  in  an  enlargement  and  elongation  of  the  veins  of  the  cord, 
the  pampiniform  plexus.  The  condition  becomes  manifest  before  or  shortly 
after  puberty.     It  is  usually  situated  upon  the  left  side. 

Causes. — Youth  is  evidently  a  very  marked  predisposing  cause.  A 
lax  condition  of  the  tissues,  and  a  want  of  tone  in  the  nervous  .system,  are 


a.  Infnntilc  hvdrocele. 

b.  Testiilc. 

c.  Scrotum. 

c.  Citnstrictiim  at  outer  ring. 


FIG      USB. 

.  I"iH-y=ic'l  hydrocele  of  cord. 


.  rn|..i 


also  important  factors.  The  fraiucncy  nf  varicocele  upon  the  left  side  has 
been  explained  by  the  entrance  of  the  left  siH^rmatic  vein  into  the  left  renal 
vein  at  a  right  angle,  and  also  to  the  supposed  influence  of  the  sigmoid 
producing  pressure  upon  the  left  vein,  and  the  seeming  further  fact  that 
the  left  cord  is  usually  .■^lightly  longer  than  tJie  right. 

Ct.iNif.M,  Sioxs. — The  aftfcticn  is  rupresenteil  by  a  soft,  irregular, 
pyramidal  growth  or  swelling  situated  in  the  loft  side  n'f  tJie  scrotum.  The 
swelling  imparts  to  the  lingers  a  feeling  as  though  it  was  com- 
posed of  a  bunch  of  worms.  The  tnitlines  of  the  enlarged  and  tortuous 
veins  can  be  seen  througli  the  .;kin.     In  the  rccumlrent  position  the  swell- 
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j;  disappears.  It  receives  a  slight  impulse  on  coughing.  There  is  a  sense 
of  weight  and  distress  in  the  varicocele,  with  mental  depression,  weakness, 
and  general  nervousness. 

Diagnosis.— This  is  usually  readily  made.  The  affected  side  of  the 
scrotum  is  elongated.  There  is  a  pear-shaped  tumor  which  may  be  very 
irregular  on  its  surface  in  consequence  of  the  enlarged  veins.  The  cord 
at  the  site  of  the  external  ring  is  not  enlarged.  Nothing  can  be  felt  coming 
out  of  the  inguinal  canal.  The  process  disappears  when  the  patient  lies 
down.     There  is  an  absence  of  fluctuation  and  translucency. 

Treatment. — Pallialive.  The  scrotum  should  be  bathed  night  and 
morning  with  cold  water,  while  tonics,  and  especially  strjdmin,  are  given. 
A  scrotal  suspensory  bandage  should  be  worn. 

Curative  Treatmcul.  An  operation  which  has  given  marked  satisfac- 
tion is  carried  out  as  follows:     After  thorough  cleansing  of  the  scrotum 


.  l46.^Encysied  hydrocele  of  the  cord  whicli  has  passed  Ihrough  tht  funicular 
process  and  inguinal  canal  producing  a  large  tumor  in  ihe  abdomen,  a— Upper 
limit  of  tumor  in  abdomen. 

an  incision  Is  made  about  two  inches  long  directly  over  the  cord  and  above 

the  testicle.        The  incision  is  deepened  until  the  veins  of  the  cord  are 

reached.    The  cord  is  then  brought  out  of  the  wound  by  the  fingers  when 

the  vas  deferens  and  Ihe  small  vessels  immediately  adjacent  thereto  are 

sei)arated  from  the  remaining  tissues  of  the  cord  for  about  two  inches.    The 

X)rd  is  then  clamped  at  the  upper  and  lower  limits  nf  this  separation  and 

moved,  the  extent  of  the  removal  depending  upon  the  amount  f-f  shorten- 

j  or  lifting  of  the  testicle  which  is  desired.     Before  removing  the  clamps 

:  vessels  upon  the  cut  surfaces  of  the  cord  are  separately  ligated  with 

i  non-chromicized  cat-gut.    The  forceps  is  then  removed  and  if  there  are 
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any  bleeding  Tessels  these  are  also  ligated.  The  ends  of  the  divided  cord 
are  then  brought  together  with  three  or  four  stitches  of  fine  non-chromicized 
cat-gut  The  skin  is  closed  by  the  continuous,  subcuticular,  or  interrupted 
suture.  The  dressings  are  so  arranged  and  the  bandages  so  applied  as  to 
give  perfect  support  to  the  scrotum.  The  results  of  the  operation  are  most 
satisfactory. 


CHAPTER  IX. 

ULCERATION,  GANGRENE,  BURNS,  FROST-BITE 

An  ulcer  is  due  to  a  superficial  loss  of  substance  implicating  the  ski 
or  mucous  membrane.  In  an  ulcer  one  of  two  processes  may  prudominatt 
the  reparative  or  the  destructive.  H  the  growth  of  granulation  tissue 
progressive  and  unhindered  the  ulcer  readily  heals;  if  the  molecular  deat 
or  necrosis  of  tissue  is  g^reater  than  the  reparative  tissue,  the  ulcer  graduall 
or  rapidly  increases  in  size. 


Fig,  147.— Acme  ulcer  produced  by  the  iLpplicaliiin  !■(  iiu  ;ii 


The  causes  of  ulceration  arc  various.  Sonic  ulcers 
course  of  chronic  infections  <liseases,  as  in  tul)crculf)si; 
and  leprosy.  Others  develop  during  the  course  ,ii  a  r 
the  sarcomatous  and  carcinomatous  ulcers.  L'Icers  ma; 
suit  of  widespread  disturhances  of  nutrition.  ;i-  in  -curv; 
They  may  be  due  to  pressure  and  an  cxtrcmclv  weak  ca[: 
occasionally  occurs  in  typhoid  fever  or  other  infectious 
ulcer  or  bedsore.  Rapidly  spreading  ulcers  frequently 
of  the  withdrawal  of  nerve  energy,  as  in  cases  oi  fra 
of  the  spine, — neuro-paralytic  ulcers.  LIclts  fiequi'ntl^ 
of  disturbances  in  the  venous  circulation,  leading  to  pa; 
duration  of  tissue,  and  a  want  of  jirnpur  nulriiinn. — va 

Ulcers  are  most  frequently  due  to  mechanical,  cht 
bactericidal  influences  (Fig.  147). 
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Macroscopically  a  healthy  ulcer  is  covered  with  granulation  tissue 
which  appears  as  small  red  elevations  of  the  size  of  a  pin's  head.  In  ulcers 
which  are  stationary  or  show  retrograde  changes,  the  granulations  are  often 
very  small,  pale,  quite  firm,  and  have  a  low  state  of  vitality.  Upon  the  sur- 
face of  such  an  ulcer  small  or  large  areas  are  to  be  seen  in  which  the  granu- 
laiion  tissue  has  undergone  necrosis. 


Fig.   148.— Acute    rapidly   spreading   ulceration   of   (he    lea.    following   infection   of  i 
punctured  wound. 

Histology. — The  microscopical  section  of  a  healthy  ulcer  shows  various  ' 
layers.      The   first   is  made  up    largely  of  small  round   cells,  leucocytes 
and    epitheloid     cells.      This     layer    is    ven.-    vascular    in     consequence 
of  the  many  new-formed  capillaries.    There  is  very  little  intercellular  sub- 
stance.    Beneath  this  layer  the  epitheloid  cells  are  more  numerous,  whilf 
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the  intercellular  substance,  which  may  be  amorphous,  granular  or  finely 
fibrillated,  is  very  much  increased.  Beneath  these  layers,  fibrous  tissue  more 
or  less  changed  and  infiltrated  with  round  cells  is  to  be  seen.  All  the  lay- 
ers are  more  or  less  infiltrated  with  blood  serum. 

Ulcers  are  also  divided  into  acute  and  chronic.  An  acute  ulcer  is  one 
which  forms  or  spreads  rapidly.  The  process  is  either  due  to  infection  or 
to  withdrawal  of  the  blood  supply  or  nerve  influence  (Fig.  148).  The  base 
"and  borders  of  such  an  ulcer  are  covered  with  necrosed  or  sloughing  tissue. 
A  chronic  ulcer  is  one  which  shows  little  or  no  tendency  toward  repair. 

Ulcers  are  also  classified  accordins:  to  certain  clinical  characteristics. 
Thus  an  ulcer  is  said  to  be  healthy,  fungous,  erethisiic,  callous  or  phag- 
edenic. 

A  HEALTHY  ULCER. 

One  in  which  the  surface  is  covered  with  red  granulations  and  the 
borders  show  a  bluish  line  of  cicatrization.  Such  an  ulcer  gives  off  a  free 
serous  or  sero-purulent  discharge,  is  the  site  of  but  little  pain,  while  its 
surface  shows  no  necrosis  of  tissue.  The  blood  supply  of  a  healthy  ulcer  is 
free,  and  the  surrounding  tissues  are  healthy. 

Treatment. — The  essentials  in  the  treatment  of  a  healthy  ulcer  are 
to  keep  it  at  rest,  protect  it  from  irritation  and  injury,  and  to  maintain  its 
surface,  so  far  as  possible,  in  an  aseptic  condition.  The  ulcer  may  be 
cleansed  once  or  twice  a  day  with  a  mild  antiseptic  solution  and  covered 
with  zinc  ointment,  compress  and  bandage. 

FUNGOUS  ULCER. 

In  the  healing  of  an  apparently  healthy  ulcer  the  granulations  may 
become  exuberant  or  fungous.  In  consequence  of  this  exuberance  they 
project  above  the  surface  of  the  skin  and  hinder  or  prevent  epidermization. 
When  this  condition  is  present  the  exuberant  granulations  should  be  de- 
stroyed or  removed.  This  may  be  accomplished  by  the  application  of  silver 
nitrate  in  stick  or  with  the  shears  or  knife. 

EBETHISTIC,  PAINFUL  OF  IRRITABLE  ULCER. 

This  name  is  applied  to  ulcers  which  are  very  sensitive  and  painful. 
A  painful  ulcer  is  unhealthy,  in  that  the  granulations  are  small,  the  forma- 
tion of  granulation  tissue  practically  at  a  standstill  or  the  ulcer  shows 
areas  of  necrosis.  It  has  been  held  that  the  cause  of  this  condition  was  the 
exposure  of  a  sensitive  nerve  upon  the  surface  of  the  ulcer.  The  more  likely 
cause  is  continued  or  intermittant  irritation  with  infection.  These  ulcers 
occur  with  especial  frequency  at  the  border  of  an  ingrowing  toe-nail,  at  the 
anus  within  the  grasp  of  the  sphincter  muscle,  and  just  above  the  internal 
malleolus,  or  over  the  crest  of  the  tibia.  In  these  conditions  irritation  and 
infection  are  always  present. 

Treatment. — The  indications  are  to  relieve  the  cause  as  far  as  pos- 
sible, get  rid  of  the  infection,  and  to  protect  the  ulcer  from  irritation  and 
injury.  If  the  ulcer  is  situated  within  the  grasp  of  the  sphincter,  the  muscle 
should  be  dilated;  if  being  irritated  by  the  nail,  the  border  should  be  re- 
moved; if  there  is  caries  or  necrosis  of  the  tibia,  the  dead  bone  should  be 
cut  away,  and  the  parts,  as  far  as  possible,  asepticized  and  protected. 
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The  appUcmtioa  of  a  soothing  ointment  ccxitaining  five  grains  of  ex 
tract  of  opium  to  the  ounce  of  zinc  ointment  or  vaseline,  is  often  very  bene 
Bcial  in  these  cases.  If  the  nicer  is  atonic  or  indolent,  the  application  o 
moist  heat  by  means  of  compresses  is  very  serviceable. 

THE  CAIXOm.  UDOIER.  OS  ATONIC  ULCES. 

By  this  is  meant  a  chronic  ulcer  in  which  the  reparative  process  i 
at  a  standstill.  The  causes  of  this  condition  arc  general  debility  from  over 
work,  poor  or  insufl&cient  food,  and  bad  hygienic  surroundings.  Locall; 
there  is  disturbance  in  the  circulation  in  the  form  of  chronic  venous  con 
gestion  with  lessened  arterial  blood  supply,  irritation  and  infection.  J 
good  example  of  such  an  ulcer  is  one  which  occurs  above  the  internal  o 
external  malleolus  in  a  laboring  person  suffering  from  varicose  veins- 
varicose  ulcer. 

In  such  an  ulcer  the  surrounding  tissues  are  inflamed,  thickened,  in 
durated.  and  cedematous,  the  ulcer  has  a  hard,  callous  base  and  borders 
and  the  eilges  are  elevated  in  consequence  of  the  extraordinary  growth  o 
the  epithelium  incident  to  the  chronic  irritation;  the  surface  of  the  ulce 
is  covered  with  small,  pale,  indolent  granulations  and  necrotic  tissue;  th 
discharge  is  often  profuse,  owing  to  the  infection  and  necrosis  of  tissue 
the  induration  of  the  l>ase  and  borders  of  the  ulcer  is  due  to  the  excessiv< 
growth  of  fibrmis  tissue  and  the  inflammatory  exudate. 

Trk.\tmknt. — The  indications  to  be  met  in  the  treatment  are  to  im 
pr\>ve  the  general  ciMulition  of  the  patient  by  rest,  good  food,  better  hygienii 
surroundings,  and  the  administration  of  tonics.  Locally,  irritation  and  in 
fection  are  to  Ik»  ci^rrocted  and  the  blood  supply  improved.  The  bes 
method  ot*  meeting  those  indications  in  case  of  a  large  varicose  ulcer  abov< 
tlic  ankle  is  to  place  the  iKilient  in  bed,  elevate  the  limb,  irrigate  the  ulce 
with  hi>t  curlHilized  solutions,  night  and  morning,  and  apply  large  com 
presM's  wrunji:  out  i>f  hot  carl)olized  water,  over  which  is  to  Ik?  placed  ; 
ruMHT  prolei^live.  The  limb  is  then  enveloped  in  a  layer  oi  absorlKMU  cot 
ton  and  a  snti^  handaj;e  applied.  The  compresses  should  be  chanijed  nigh 
and  nu»rning.  The  venous  congestion  is  relieved  by  the  rest  in  bed,  th< 
elevation  of  the  limb,  and  the  application  of  the  bandage:  the  infection  i: 
C\Mi\vled  bv  the  irrigations  and  the  application  of  the  compresses;  whih 
the  heat  and  n»oislure  stinuilates  the  absorhents,  so  that  the  exudate  am 
^vce^s  i»f  til»rous  tissue  are  al)S()rbed,  and  the  arterial  blood  supply  increased 
1^  jgreal  majority  «»f  varicose  ulcers  may  l>c  cured  by  this  method  o 
tivvftliiK^nt  in  ten  da>s  i>r  two  weeks.  After  the  ulcer  has  healed  ami  th< 
|i4tWiK  i»  allowed  to  1h»  on  his  feet,  the  new  tissue  should  be  protected  fron 
iitiUtKHi  Aiul  iniurv  by  zinc  ointment  and  compress,  absorbent  cottt>n,  am 
A  vhcti-tiuiuii;  lvinda|:e. 

PHAGiSENIC  TTLCEB. 

rhi.v  ulcvi  i^  due  ti>  a  virulent  infection,  ccnipled  with  a  Lnv  state  oi 
*;vuv'4cil  \Ui*lit\  \  phagedenic  ulcer  may  occur  following  oxw  ox  the  in- 
tf^iKHi*^  vhj^\i.>^*^.  a^^  in  cancrnm  oris,  following  scarlet  fever,  v  u\ym  the 
vkHK^  Mu  <H<x*  ol  the  Nh1>  during  a  severe  attack  oi  typhoid  fever.  Pha- 
■•%u«UK  uUvix  mAs  kwxw  aUnit  the  genitalia  in  venereal  disea<e<.  ui^m  the 
^iwi;.v  >^^v^«»i.  aiKl  lluKbs;  fi»llowing  fractures  of  the  spine:  an.!  upc»r 
^vs^Hiav  MMUivVK  m  !»ik'\eie  canes  of  scurvy. 
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Sometimes  the  course  of  a  phagedenic  ulcer  represents  an  acute,  vir- 
ulent, and  rapidly  spreading  process.  There  is  then  usually  marked  de- 
pression, decided  fever,  and  often  chills.  The  surface  of  the  ulcer  is  covered 
with  necrosed  and  sloughing  tissue.  The  discharge  is  purulent,  offensive 
and  profuse;  the  ulcer  rapidlv  e.xtencls,  and  the  surrounding  tissues  are 
greatly  swollen.  Unless  the  infection  is  gotten  under  control,  the  patient 
may  succumb  as  the  result  of  exhaustion,  severe  pain,  septicaemia,  or  pyemia. 

Treatment.— The  indications  for   treatment  are  twofold,  to  support 
and  nourish  the  general  system  which  is  in  a  debilitated  condition,  and  to 
relieve  the  local   virulent  infection.     The   former  requirement  is  met  b" 
the  administration  of  liquid  food  at  frequent  intervals,  together  with  sue 
tonics  as  quinine  and  strychnin.     Locally  the  ulcer  should  be  asepticizet 
and  this  can  only  be  accomplished  b>'  curetting  or  cutting  away  practi 
ally  all  of  the  infected  tissue;  then  swabbing  the  area  with  pure  carbol 
acid,  followed  by  alcohol ;  compresses  wrung  out  of  a  hot  carbolizcd  soli 
tion  should  then  be  applied  to  the  wound  and  covered  with  a  dry  dres 
ii^  supported  by  a  bandage.     In  cases  which  are  extending  rapidly  a 
are  extraordinarily  virulent,  and  if  the  position  of  the  ulcer  will  warra 
constant  irrigation  with  some  mild  antiseptic  solution  may  be  resorted  to, 

In  large  ulcers  due  to  burns  or  avulsion  of  tissue,  the  mechanical  di 
culties  in  the  way  of  healing  by  granulation  tissue  are  very  great.  In  th( 
cases  skin-grafting  should  be  resorted  to. 

MALIGNANT  ULCERS. 

These  are  always  due  to  thv  breaking  down  of  carcinomatous  or  s 
comatous  tissue.  The  former  are  more  frequently  the  site  of  ulceration  tl; 
the  latter.  The  granulation  tissue  in  some  of  the  malignant  ulcers  is  m. 
exuberant, — a  mass  of  considerable  size  of  soft  granulation  tissue  bei 
produced  in  a  single  day.  In  other  cases  the  surface  of  the  ulcer  is  cr 
ered  with  necrotic  tissue  or  gangrenous  sloughs.  The  discharge  In  case 
malignant  ulcer  is  usually  profuse  and  offensive.  Such  an  ulcer  is  ofi 
the  site  of  a  severe  hemorrhage.  The  ulceration  is  always  progress 
and  cannot  be  made  to  heal  by  any  of  ibc  ordinary  methods  of  treatme 

The  epithehomatous  ulcer,  as  it  occurs  upon  the  surface  of  the  sU 
a  characterized  by  induration  of  its  base,  scanty  granulation  tissue,  slow  i 
vance.  and  refusal  to  heal  under  ordinary  methods  of  treatment.  The  d 
charge  from  an  epitheliomatous  ulcer  is  slight,  and  hemorrhage  rarely  i 
curs  (Fig.  149). 

Treatment. — Epitheliomatous  ulcer  of  the  surface  may  be  treated,  a 
often  with  great  advantage,  by  the  use  rif  the  X-ray.  If  this  treatment 
not  thought  advisable,  and  the  situation  of  the  ulcer  is  suitable,  it  shoi 
be  freely  excised.    It  may  be  dcsroyed  by  the  actual  cautery  or  by  chemic; 

FISTITLA  AND  SINUS. 

A  fistula  may  be  congenital  or  acquired.  It  is  an  abnormal  opening  1 
tween  two  cavities  or  between  a  cavitv  niul  the  surface  of  the  body.  T 
branchial  fistula,  fistula  of  the  thyro-g!os<;a!  duct,  and  fistula  of  the  recti 
"*  birth,  are  examples  of  congenital  fisiul.t.    The  acquired  fistuhe  are  us 

[Ka  result  of  an  operation,  a  traumatism,  or  an  abscess. 

:ul3!  acquire  names  according  to  ihe  cavities  with  which  they  co 
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municate,  as  the  vesico-vaginal  fistula  connecting  the  bladder  and  vagina, 
the  recto-vaginal,  pleuro-cutaneous,  biliary-fecal,  oesophageal,  and  urethro- 
perineo-scrotal — and  many  others  which  might  be  mentioned. 

The  treatment  of  these  fistulse  belongs  to  the  special  branches  of  sur- 
gery. 

SINTTS. 

This  may  be  defined  as  an  abnormal  opening  reaching  from  the  sur- 
face of  the  skin  or  mucous  membrane  to  the  cavity  of  an  unhealed  ab- 
scess.   A  sinus  is  open  at  one  end  and  closed  at  the  other.    It  is  lined  with 


Fig,   149. — Malignant  ulceration  of  buttock  following  tin-  licalinj;  of  a  burn, 

granulation  tissue.  A  sinus  is  usually  formed  in  consequence  of  an  abscess 
failing  to  heal,  and  whicli  opens  upon  tJie  surface  of  the  skin  or  mucous 
membrane.  The  occasion  of  the  failure  in  the  healing  of  the  abscess  is 
often  the  ])resence  of  some  foreign  body.  This  may  be  an  infected  ligature, 
a  piece  of  bone,  clothing,  sponge,  bullet,  or  other  foreign  material.  It  may 
I>e  due  to  imperfect  or  circuitous  drainage,  want  of  rest,  or  tubercular  in- 
fection of  the  canal  or  abscess:  it  may  be  due  to  the  growth  of  epithelial 
cells  in  the  form  of  a  tube  down  into  the  sinus,  or  to  general  debility. 
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Tbeatmbnt^ — ^In  the  treatment  the  cause  must  be  removed.  Any  for- 
rign  body  which  is  present  in  the  depths  of  the  wound  or  abscess  cavity, 
muBt  be  removed.  Knots  of  silk  and  other  small  foreign  material,  and  un- 
healthy grairalation,  may  be  removed  by  gentle  curettage  of  the  cavity  and 
sinus.  Dependant  and  direct  drainage  may  be  secured  when  necessary 
by  maldiig  new  openings.  The  sinus  and  cavity  should  be  as  far  as  pos- 
sibk  asepticized  and  kept  clean. 


OANOBENE. 

By  gangrene  is  meant  the  death  of  tissue  en  masse.  If  the  process  is 
confined  to  the  soft  tissues  it  is  usually  termed  sloughing,  if  to  bone  it  is 
known  as  necrosis,  but  when  it  includes  both  the  soft  and  hard  tissues,  and 
especially  when  occurring  in  a  limb,  it  is  known  as  gangrene. 

This  lesion  is  represented  by  five  cardinal  symptoms : 

I.    Loss  of  pulsation  in  the  arteries. 

3.    Loss  of  heat. 

3.  Loss  of  sensation.  The  part  may  be  the  seat  of  severe  pain  during 
the  process  of  death  of  the  tissues,  and  of  referred  pain  thereafter. 

4.  Loss  of  function. 

5.  Change  in  color.  A  gangrenous  limb  may  be  purple,  mottled,  or 
black,  depending  upon  the  amount  of  contained  blood.  If  the  gangrenous 
area  is  quite  bloodless,  it  will  be  of  a  waxy,  yellowish  color. 

Causes. — Gangrene  may  result  from  a  cessation  of  the  arterial  blood 
supply,  due  to  an  embolus  or  thrombus  in  the  main  artery ;  to  obstruction  of 
the  venous  outflow;  to  traumatism;  thermal  influences;  or  intense  infection 

Gangrene  due  to  interference  with  the  circulation  is  divided  into  the 
dry  and  moist  varieties.  Dry,  or  senile  gangrene,  occurs  in  i)ersons  ad- 
vanced in  years  and  is  due  to  a  gradual  withdrawal  of  the  arterial  blood 
supply  in  consequence  of  calcareous  degeneration  of  the  smaller  arteries. 
The  vessels  are  pipe-stem-like,  inelastic,  and  their  lumen  narrow.  The  limb 
becomes  anaemic  and  in  a  state  of  mal-nutrition.  The  heart's  action  is  weak 
and  the  bkx)d  pressure  often  lowered.  The  tunica  intima  is  usually  rough, 
favoring  thrombosis  upon  the  least  provocation,  such  as  a  slight  trauma- 
tism, the  paring  of  a  corn,  or  the  effects  of  cold.  Before  the  onset  of  the 
lesion  there  will  ordinarily  have  been  manifestations  of  mal-nutrition,  such 
as  heaviness  and  cramps  in  the  leg,  pricking  as  of  i)ins  and  needles,  and 
cold  feet.  The  circulation  in  the  tibial  vessels  is  often  scarcely  perceptible, 
while  the  sldn  is  passively  congested,  both  conditions  favoring  ulceration, 
The  process  usually  commences  in  the  great  toe  as  a  small,  painfully  red- 
dened area,  which  goes  on  to  ulceration  and  the  formation  of  a  dark,  ad- 
herent slough.  The  surrounding  tissue  may  or  may  not  be  inflamed.  The 
process  gradually  extends  and  often  invades  the  adjacent  toes,  the  instep 
anlde,  and  even  the  leg.  The  gangrenous  part  becomes  black,  shrunken,  and 
of  a  leather-like  hardness.  The  odor  in  a  case  of  dry  gangrene  is  ver\ 
slight.  Death  of  tissue  progresses  until  an  area  is  reached  in  which  the  cir- 
ctdation  is  sufficient  to  maintain  the  vitality  of  the  parts.  The  extent  o\ 
tlie  process  will  depend  in  a  measure  upon  the  presence  or  absence  of  in- 
fection. Pain  in  the  gangrenous  area  is  always  severe,  and  often  excru- 
ciating. When  the  process  becomes  arrested,  the  so-called  line  of  demarca- 
tion between  the  dead  and  living  tissue  is  formed.    This  line  is  easily  made 
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out,  because  upon  the  one  side  there  is  living,  but  slightly  inflamed  tissue; 
while  on  the  other  the  tissue  is  yellowish-green,  gray  or  black. 

The  Process  of  Separating  the  Living  Tissue  from  the  Dead, — 
The  adjacent  living  tissue  becomes  inflamed,  while  leucocytes  and  blood 
plasma  invade  the  immediately  contiguous  dead  parts.  A  progressive  and 
deepening  line  of  granulations  is  formed  upon  the  side  of  the  living  tissue ; 
and  by  the  process  of  auto-digestion  and  disintegration  the  line  of  demarca- 
tion is  deepened,  and  the  dead  parts  gradually  separate  from  the  living. 

In  consequence  of  the  severe  pain,  septic  absorption,  loss  of  sleep 
and  inability  to  take  food,  the  patient  becomes  greatly  exhausted,  and  may 
succumb  to  the  process. 

The  diagnosis  will  depend  upon  the  presence  of  the  five  characteristic 
symptoms. 

In  the  prognosis  one  will  be  guided  by  the  general  condition  of  the 
patient ;  extent  of  the  gangrenous  process ;  the  condition  of  the  circulation ; 
and  the  presence  or  absence  of  infection.    As  a  rule  the  prognosis  is  grave 

Treatment. — The  patient's  general  nutrition  should  be  maintained  in 
the  best  possible  condition.  Locally  the  parts  must  be  kept  as  nearly  as 
possible  aseptic.  The  gangrenous  area  may  be  dusted  with  iodoform  and 
boric  acid,  equal  parts,  and  enveloped  in  sterilized  gauze,  over  which  is 
placed  a  quantity  of  absorbent  cotton,  the  dressing  being  held  in  position 
by  a  bandage.  With  the  arrest  of  the  gangrenous  process,  an  amputation 
may  be  done  just  above  the  line  of  demarcation,  or  without  waiting  for 
this  line,  if  the  surgeon  is  able  to  establish  a  point  not  too  high  at  which  the 
circulation  is  good,  he  may  amputate  through  this  area. 

MOIST  GANGRENE. 

In  this  condition  the  vessels  and  tissues  at  the  time  of  the  death  of  the 
part  are  filled  with  fluids.  The  lesion  is  caused  by  the  sudden  arrest  of  the 
arterial  blood  supply  from  the  main  vessel,  by  an  embolus  or  thrombus, 
ligature  or  traumatism.  It  may  also  be  caused  by  the  sudden  arrest  of  the 
venous  outflow.  Moist  gangrene  is  almost  certain  to  occur  if  both  the  main 
arterial  and  venous  vessels  are  obstructed.  In  a  patient  of  reasonable  vital- 
ity, the  main  artery  of  a  limb  may  be  ligated  or  obstructed  by  an  embolus 
and  the  vitality  of  the  i>art  be  preserved.  But  in  a  patient  advanced  in  years, 
with  diseased  vessels,  poor  circulation  and  a  lowered  state  of  vitality,  death 
of  the  part  is  likely  to  occur  with  obstruction  of  the  main  vessel.  In  a  young 
person  with  occlusion  and  laceration  of  the  main  artery,  and  the  vitality  of 
the  parts  much  reduced  in  consequence  of  the  injury,  gangrene  of  the  limb 
is  also  likely  to  occur. 

Symptoms  and  Course. — There  are  five  cardinal  symptoms  of  gan- 
grene :  The  circulation  disappears  in  the  vessels ;  the  limb  becomes  cold, 
lifeless,  numb,  and  markedly  swollen,  a  pin  can  be  thrust  into  it  without 
causing  pain ;  the  limb  cannot  be  used,  and  it  is  often  the  site  of  severe 
pain;  the  skin  is  not  only  cold  but  it  feels  sodden,  non-elastic,  and  lifeless; 
the  color  does  not  change  perceptibly  for  a  day  or  two,  then  the  skin  as- 
sumes a  waxy,  yellow  tinge,  then  becomes  purple  or  gray,  and  finally  black. 
Uf)on  the  surface  at  various  places  the  epithelium  is  raised  in  the  form  of 
blebs,  filled  with  a  bloody  fluid.  If  the  part  affected  is  a  lower  extremity, 
the  process  is  first  manifest  in  the  toe,  and  extends  from  there  up  the  limb. 
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If  tbe  gaagnaaas  area  could  be  kept  absolutely  aseptic  it  would  remain 
without  odor,  become  dry  from  evaporation  of  fluid,  and  be  separated  from 
die  liTiaf  tissue  without  marked  fever  or  special  systemic  disturbance^ 
Such  a  cooditioa  larcly  occurs  in  practice.  The  blebs  become  filled  with 
a  voy  (^cnsiTe  fluid,  and  from  the  limb  emanates  an  extremely  disagreeaUe 
and  peoetiatii^  odor. 

PUnciples  of  Treatment. — These  are  to  maintain  the  vitality  of  the 
tjstem  at  ttie  highest  possible  standard,  to  prevent  infection,  support  the 
drcnlatioa,  and  maintain  heat  in  the  part.  The  general  system  is  supported 
by  gnriog  liquid  nourishment  at  frequent  inter^-als,  and  administering  such 
tonics  as  quinine,  iron,  and  str\'chnin. 


Fig.  15a— Traumatic  g;.:iai 


Local  Treatment. — 
be  asepticized  with  the  >s 
limb  being  thoroughly 
hoi  and  bichloride,  h  <1 
add.  It  is  then  envelfi- 
thick  layer  of  absorbtn-. 
elevated  on  pillows  an'!  ]■ 
the  line  of  demarcation  I 
the  line.  In  cases  in  w 
becomes  offensive,  th'.-  1 
cradde  when  the  Mmh  i^ 


r>llc 


v.;.on.!iiic  !.'.v;!;rvnc.  tlie  '.v.v.h  sh-uKl 
•v.'.-'.  lie  iifi'd  lici'i-re  3n  opemtion.    The 

i\ip  an.l  waior.  swabbed  with  aico- 
i-l\  :iniii'ii  witli  i.^lvifiirm  and  Iv^ri,: 
f\  iix.-.zc.  \v]::ie  iiver  ihi?  is  placed  a 
rti- '.  liv  a  Iiandace.    The  limb  is  then 

thi  UK-  .■!"  Sa^-y'oi  ho:  water.  When 
le  Ji:iiS  5hiu^i  he  removed  just  above 
1  has  '.cc-.irreJ  the  fluiti  in  the  Webs 

the  ii'>-jes  are  easily  lacerated  and 
K-  patient  sutlers  from  sepsis  and  the 
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process  is  likely  to  extend  rapidly  upwards.  In  such  a  condition  the  line 
of  demarcation  must  not  be  awaited  for,  because  it  is  not  likely  to  form. 
The  process  is  now  one  of  spreading  infection,  and  the  limb  should  be 
amputated  through  healthy  tissue  well  above  the  highest  point  of  infection. 

TBAtTHATIC  aAHGBEin:. 

By  this  is  meant  the  death  of  tissue  as  the  result  of  an  injury.  The  in- 
jury may  be  direct  as  applied  to  the  tissues  whose  vitality  is  destroyed,  or 
indirect,  as  applied  to  the  main  blood  vessels.  In  the  direct  injury  the 
blood  vessels  are  lacerated  or  thrombosed,  while  the  vitality  of  the  tissue 
is  greatly  lowered  in  consequence  of  the  injury  (Fig.   150). 

In  the  treatment  the  parts  should  be  thorouglily  asepticized,  and  all 
tissues  which  are  evidently  dead  removed,  provision  made  for  free  drain- 
3ge,  and  the  part  enveloped  in  a  large  antiseptic  dressing,  supported  by  a 
bandage  and  subsequently  kept  warm. 


i    V 


Fig.  151. — Diabetic  and  senile  gangrene. 
SPREADING  TBAUMATIC  GANGRENE. 

One  of  the  great  dangers  in  any  case  of  gangrene  due  to  traumatism 
is  the  possibility  of  the  occurrence  of  an  acute  infection,  which,  aided  by  the 
low  vitality  of  the  tissues,  may  spread  up  the  limb  with  rapidity  and  cause 
the  death  of  the  patient. 

pROPHVL.\CTic  Trkatment. — This  consists  in  thoroughly  asepticizing 
the  wound,  removing  all  dead  tissue,  and  affording  free  drainage.  If  the 
inRammation  commences  to  spread  up  the  limb,  free  incisions  should  be 
made  for  the  purpose  of  letting  out  pus  and  infectious  material  and  afford- 
ing drainage.  If  the  inflanunatory  process  is  intense,  and  followed  by  gan- 
grene of  the  affected  limb,  and  the  constitutional  symptoms  are  pronounced, 
high  amputation  should  be  done  through  healtJiy  tissues. 

SIARETIC  GANQRENE- 
This  lesion  usually  commences  upon  one  of  the  toes,  as  a  small  inflamed 
area  or  bleb,  which  soon  ulcerates.  sJiowing  a  necrotic  base.    From  this  area 
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the  process  may  gradually  extend  to  the  foot  or  adjacent  toes.  The  con- 
dition seldom  occurs  except  in  old  people  suffering  from  diabetes  and  hard- 
ened arteries.  It  is  due  to  the  depraved  condition  of  the  blood  in  conse- 
quence of  glycosuria,  and  to  arterio-sclerosis  (Fig.  151). 

Diagnosis. — In  every  case  of  gangrene  commencing  in  a  toe,  with- 
out assignable  cause,  the  urine  should  be  examined  for  sugar. 

Treatment. — The  diet  should  be  regulated  and  the  diseased  part 
maintained  in  an  aseptic  condition.  Operative  measures  are  seldom  justi- 
fiahle,  as  the  flaps  are  likely  to  become  gangrenous  and  the  process  be  ad- 
vanced rather  than  checked.  The  use  of  an  anesthetic  for  operative  pur- 
poses nearly  always  increases  the  amount  of  sugar  in  the  urine. 

OANORENE  FROM  ARTERIAL  THROHSOSIS. 
This  condition  is  not  dependent  upon  age,  but  may  occur  in  young 
persons,  following  the  infectious  diseases,  ."ievfre  toxemia  or  local  infection. 


I-"if 


The  coagulability 
as  the  result  of  iht-  t.iMi'iu 
artery  may  become  tliruuili 
Indications  for  tri.ativ 
tion  until  such  time  as  the 
tion  should  be  done. 


).!.« 


f  llu-  pr 


:al  endarteritis  occurs 
u  extremity,  the  large 


I  the  part  in  an  aseptic  condi- 
1  is  formed,  when  an  amputa- 


OR   SPONTANEOUS   SYUUETRICAL    OASGRENE. 

isiiniaily  met  with,  especially  in  anemic,  debil- 


EATNAUD'S    DISEASE. 

This  is  a  con<li 
itated.  and  nervous  wnnun.  between  the  ages  of  twenty  and  forty.  It  is 
seemingly  due  to  vasu-tiuHnr  spasm,  or  to  a  peripheral  neuritis.  Three 
stages  have  been  described:  I'irst.  local  anremia.  or  syncope,  due  to  arte- 
rial spasm  and  characterized  by  pain  and  pallor  of  the  affected  part;  second, 
local  congestion  of  the  affected  area,  the  tissue  being  bluish  or  purplish  in 
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color;  third,  necrosis,  the  affected  tissue  becoming  black.  The  disease  is 
usually  symmetrical  and  affects  the  tips  of  the  fingers,  ears,  nose,  or  cheeks. 
The  process  is  without  fever,  but  very  painful. 

Treatment. — As  the  condition  occurs  in  anaemic,  debilitated,  nervous, 
and  overworked  individuals  (especially  women),  these  conditions  should 
be  primarily  corrected  in  the  treatment.  The  administration  of  iron,  quinine, 
arsenic,  and  strychnin  is  usually  serviceable.  The  patient  should  be  put  in 
the  best  possible  hygienic  condition,  and  allowed  to  rest. 

OANOBENE  FEOM  ERGOT. 

A  similar  spasm  of  the  vessels  to  that  taking  place  in  Raynaud's  disease 
occasionally  occurs  from  the  use  of  ergot,  or  diseased  rye  in  the  manufac- 
ture of  bread.  In  these  cases  the  process  may  be  limited  to  the  tip  of  a 
finger  or  involve  the  major  part  of  a  limb. 

HOSPITAL  OANOBENE. 

This  condition  frequently  occurred  before  the  antiseptic  era,  but  is 
now  practically  unknown,  in  consequence  of  better  hygienic  surroundings 
and  a  more  careful  asepsis.  The  disease  was  characterized  by  a  rapidly 
progressing  swelling  of  the  wound  and  limb,  profuse  watery,  offensive  dis- 
charge, with  marked  sloughing  of  the  tissues,  and  great  prostration. 

Treatment. — The  treatment,  should  the  condition  occur,  would  be 
to  secure  the  best  possible  hygienic  surroundings,  such  as  fresh  air,  pure 
water  and  good  food,  and  to  maintain  rigid  antisepsis  with  free  drainage. 
If  the  process  extends  rapidly  amputation  high  up  through  healthy  tissue 
should  be  done. 

BURNS  AND  SCALDS. 

These  two  injuries  may  for  practical  purposes  be  considered  together, 
although  they  have  some  marked  differences.  Scalds  are  likely  to  be  more 
extensive  than  burns,  in  consequence  of  the  fluids  being  diffused  by  the 
clothing.  In  scalds  the  hairs  are  not  destroyed  and  the  tissues  are  ordi- 
narily only  superficially  injured.  Burns  are  usually  less  extensive,  but 
likely  to  penetrate  the  tissues  to  a  greater  depth  than  scalds.  Consequently 
the  hair  bulbs  are  frequently  destroyed. 

Burns  and  scalds  have  been  divided  into  those  of  the  first,  second,  and 
third  degrees.  In  burns  of  the  first  degree  there  is  only  reddening  or  an 
erythema  of  the  cutaneous  surface.  In  burns  of  the  second  degree  there 
is  in  addition  to  the  erythema  the  formation  of  vesicles  or  bulloe;  while  in 
burns  of  the  third  degree,  portions  of  the  skin  and  even  of  the  deeper  struc- 
tures are  partially  or  completely  destroyed. 

Causes  ok  Death  from  Burns. — Death  may  occur  almost  immediately, 
and  is  then  evidently  due  to  shock  as  a  result  of  the  extensive  surface  in- 
jured. Death  may  not  be  immediate,  but  occur  during  the  first  two  or  three 
days.  In  cases  of  delayed  death  some  other  cause  than  shock  must  evi- 
dently be  assigned.  In  this  class  of  cases  there  are  hemorrhages  and  necro- 
sis in  one  or  more  orgi^aiis,  hematuria  and  hemoglobinuria,  with  evidences 
of  violent  systemic  intoxication.  The  following  explanations  have  been 
offered  to  account  for  these  phenomena:  Suppression  of  the  cutaneous 
functions  in  the  involved  area :  changes  in  the  nervous  system  due  to  re- 
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flex  disturbances;  the  formation  of  toxic  substances  in  the  blood;  the  de- 
struction of  the  blood  elements ;  and  the  absorption  of  toxic  materials  from 
the  injured  area.  Experimental  research  has  shown  that  toxic  substances 
are  circulating  in  the  blood,  and  are  also  present  in  the  urine  after  the  in- 
fliction of  extensive  burns.  Herman  Pfeiffer  has  demonstrated  experi- 
mentally that  after  severe  bums  in  animals  the  urine  is  first  hemorrhagic 
and  then  albuminous,  and  if  injected  subcutaneously  in  healthy  animals,  it 
produces  either  necrosis  of  the  parts  or  death  of  the  animal.  The  toxicity 
of  the  urine  increases  from  the  time  of  the  burn  until  about  the  fiftv-sixth 
hour,  when  it  gradually  diminishes.  Blood  serum,  when  injected  subcu- 
taneously, produces  practically  the  same  results.  Following  these  injections 
there  is  usually  an  intense  paralytic  effect  upon  the  nervous  system,  or  a 
severe  disturbance  of  the  intestinal  canal.  Pfeiffer  was  unable  to  demon- 
strate the  exact  nature  of  this  toxic  substance.  His  exi)erinients  agree  in 
the  main  with  those  of  many  other  investigators ;  so  that  at  the  present 
time  it  seems  probable  that  the  delayed  deaths  from  l)urns  are  largely  the 
result  of  some  toxic  substance  circulating  in  the  blood,  which  has  been 
produced  as  a  result  of  the  injury — probably  as  the  result  of  this  toxic  sub- 
stance— and  at  a  later  period  death  may  be  due  to  pulmonary  or  gastro- 
intestinal inflammation,  ulcer  of  the  duodenum  or  a^denia  of  the  glottis. 
After  suppuration  has  been  established,  death  may  be  due  to  exhaustion, 
erysipelas,  septicaemia,  or  pyccmia. 

Prognosis. — This  will  depend  upon  the  extent  and  depth  of  the  in- 
jury. Ordinarily  the  simple  reddenin^c;"  of  two-thirds  of  the  eutaneous  sur- 
face, or  the  destruction  of  one-third,  will  result  in  death. 

Symptoms. — In  extensive  burns  there  is  ])riniarily  marked  (lei)ression, 
profound  shock,  or  even  death,  h'ollowin^'  the  reaction  from  sluK^k,  fever 
occurs,  often  followed  by  hemorrhat^e  in  or  intlaniniation  ••!"  iniennl  organs. 
The  local  injury  produces  intense,  often  agonizing,  ])ain.  The  pain  is 
most  severe  in  burns  of  the  second  degree,  in  which  the  sensitive  nerve  end- 
ings are  intensely  irritated  but  not  destroyed.  There  is  als<»  local  re<ldeninL';, 
vesiculation  or  charring  of  the  skin. 

Treatment. — If  the  path(»loL:y  outlined  is  correct,  then  the  treatment 
should  be  directed  to  the  correction  of  shock,  tin-  ridding  of  the  system 
of  toxic  substances,  the  protection  of  the  sensitive  nerve  en<lin_L;s  from  fur- 
ther irritation,  the  removal  of  destroye*!  tissue,  and  the  prevention  of  in- 
fection. 

Shock  is  controlled  in  cases  not  ini!ne(h*atelv  fatal  by  large  doses  of 
morphine,  caffein,  and  strychnin.  The  sysi«in  is  relieved  of  the  toxic  sub- 
stances by  removing  dead  ti>snes,  clean-in^  the  injured  area  thoroughly. 
opening  the  bowels,  inducing  the  patieiU  to  take  freely  of  lluids,  and  in- 
jecting subcutaneously,  or  ini«')  the  reciuin.  ipiantities  (»f  normal  salt  solu- 
tion. 

Local  Treatment.— \i\  burns  of  the  first  decree  the  burned  area  may 
be  cleansed  and  then  covered  with  cloths  wruni^-  out  of  a  saturated  solution 
of  bicarbonate  of  soda.  In  burns  of  the  second  degree  the  parts  shoidd  be 
cleansed  with  some  mild  anti-^cj^tic  sr)lution.  the  vesicles  or  bullne  opened 
with  a  sterilized  needle  or  bistoury,  and  the  t)arts  ])rotected  by  moist  anti- 
septic dressings.     Picric  acid  solution   has  been   used  extensively   for  this 
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purpose.  This  is  made  by  dissolving  one  dram  and  a-half  of  the  acid  in  three 
ounces  of  alcohol  and  then  adding  two  pints  of  sterilized  water.  After 
the  part  is  cleansed,  pieces  of  sterilized  gauze  are  wrung  out  of  this  solution 
and  applied  to  the  injured  area.  The  part  is  then  enveloped  in  cotton  and 
supported  by  a  bandage.  The  dressing  is  left  on  (if  it  does  not  create  too 
great  irritation)  for  two  or  three  days.  It  is  then  thoroughly  moistened  and 
removed  and  the  burned  area  again  irrigated,  and  a  new  moist  dressing  re- 
applied as  before.  In  burns  of  the  first  and  second  degree  I  have  derived 
the  greatest  satisfaction  from  the  use  of  solutions  of  acetozone.  The 
burned  or  scalded  area  is  first  irrigated  with  a  solution  of  acetozone  of 
I  to  5000,  and  then  compresses  of  gauze  are  wrung  out  of  an  acetozone  solu- 
tion of  the  strength  of  i  to  2000,  and  applied  to  the  burned  area.  These 
compresses  are  covered  with  absorbent  cotton  and  supported  by  a  bandage. 
The  dressings  are  ordinarily  changed  night  and  morning.  Burns  and  scalds 
of  the  third  degree  may  be  treated  with  the  hot  acetozone  solution  until 
granulation  tissue  has  formed.  The  acetozone  solution  may  then  with 
benefit  be  changed  for  an  oxide  of  zinc  ointment  containing  one  dram  of 
powdered  cinchona  to  the  ounce,  and  two  grains  of  extract  of  opium. 

In  cases  of  burns  or  scalds  where  large  areas  have  been  destroyed, 
and  as  soon  as  the  wound  has  become  covered  with  granulation  tissue,  skin- 
grafting  should  be  resorted  to. 

FEOST  BITE. 

By  this  is  meant  the  effect  of  cold  upon  a  part.  As  the  result  of  cold 
the  circulation  may  be  greatly  lowered  and  even  arrested  and  the  part  con- 
gealed. The  parts  most  frequently  frozen  arc  tips  of  the  ears,  the  points 
of  the  cheeks,  the  tip  of  the  nose,  and  the  toes  and  feet.  It  is  seldom  that 
any  harm  comes  from  freezing  the  ears,  but  in  the  depth  of  winter  in  the 
northern  states  the  toes  and  feet  are  frequently  lost  in  consequence  of  be- 
ing frozen.  This  unfortunate  condition  not  infrequently  occurs  to  persons 
who  are  lost  in  the  woods,  exposed  to  severe  cold  during  long  drives,  or 
who  lie  out  all  night  in  consequence  of  intoxication.  The  harmful  effects  of 
freezing  depend  upon  disturbances  of  the  circulation.  If  this  is  arrested 
for  several  hours  the  vessels  become  thrombosed  and  the  circulation  is  not 
reestablished  with  the  withdrawal  of  the  frost.  The  part  consequently  dies. 
Following  the  withdrawal  of  the  frost  in  an  ordinary  case  there  is  always 
marked  reactionary  inflammation.  If  this  is  excessive,  and  the  exudate  pro- 
nounced, such  pressure  may  be  produced  upon  the  enfeebled  circulation  as 
to  cause  its  arrest  and  consequently  the  death  of  the  part. 

Symptoms. — There  is  at  first  a  tingling  or  slight  piercing  pain  in  the 
affected  area,  then  numbness  and  finally  complete  loss  of  sensation,  when 
the  part  is  congealed,  white  and  icy  cold  to  the  touch.  If  the  part  is  frozen 
but  a  short  time,  with  the  withdrawal  of  the  frost  it  becomes  inflamed,  red, 
swollen,  sensitive  and  painful.  The  heat  in  the  injured  area  is  also  in- 
creased. After  a  few  days  the  superficial  epidermis  peels  off.  The  tissues 
which  have  been  frozen  remain  sensitive,  however,  several  weeks,  and 
for  months  the  circulation  is  enfeebled  and  the  part  more  readilv  frozen. 
If  the  tissues  have  been  frozen  for  several  hours  the  circulation  is  usuallv 
not  reestablished  after  withdrawal  of  the  frost,  and  the  part  remains  pale 
and  non-sensitive.     After  two  or  three  davs  it  becomes  bluish  and  then 
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black.     The  fluids  evaporate  from  the  tissues  and  they  become  shriveled, 
dry,  and  hard — dry  gangrene. 

Treatment. — What  is  desired  in  the  treatment  is  to  withdraw  the 
frost,  reestablish  the  circulation  and  prevent  excessive  reaction.  The  frost 
may  be  withdrawn  and  the  circulation  ordinarily  reestablished  by  rubbing 
and  kneading  the  parts  vigorously,  preferably  in  a  cold  room.  If  the  ves- 
sels are  hopelessly  thrombosed  the  circulation  will  not  return.  In  these 
cases  the  part  should  be  thoroughly  asepticized  and  then  enveloped  in 
absorbent  gauze,  covered  by  cotton  and  a  bandage,  and  elevated.  It  is  ab- 
solutely necessary  in  the  early  treatment  of  frost  bites  to  keep  the  patient 
out  of  a  warm  room  and  away  from  the  fire.  Heat  in  this  class  of  cases 
during  the  first  day  or  two  will  increase  the  reactionary  inflammation  and 
make  more  probable  subsequent  gangrene.  If  the  reaction  is  excessive, 
evap)orating  lotions  or  cold  may  be  applied. 

CHILBLAIN  OR  PERNIO. 

This  is  a  circumscribed,  superficial  intlaniniation  of  the  skin  covering 
the  toes,  nose,  ears,  cheeks  and  fingers  wliich  occurs  in  young  and  debili- 
tated subjects.  The  condition  is  presumably  caused  by  an  enfeebled  cir- 
culation with  sudden  and  extreme  changes  of  temperature.  Young,  weakly 
persons  who  do  not  protect  their  feet  or  hands  .from  the  cold  of  winter,  are 
extremely  likely  to  suffer  severely  from  this  aft'ection. 

Symptoms. — There  is  redness  and  swelling  of  the  involved  part,  cou- 
pled with  a  most  intense  burning  and  itching.  In  cases  in  which  the  swelling 
is  excessive,  ulceration  may  occur. 

Tre.vtmext. — The  general  debility  should  be  corrected,  and  the  feet 
protected  by  woolen  socks,  good  shoes  and  overshoes,  while  extremes  of 
temperature  are  especially  to  be  avoided.  F<^r  local  application,  lead-water 
and  laudanum  may  be  u^cd,  or  tincture  of  iodine  brushed  lightly  over  the 
surface.  Alcohol  and  water  are  also  beneficial.  A  weak  ointment  of  ichthyoi 
with  extract  of  belladonna  is  also  serviceable,  or  a  weak  solution  of  adren- 
alin may  be  applied. 

CALLOSITIES. 

These  are  flattened,  irrei^ular  thickenings  of  the  epidermis.  The  con- 
dition is  due  to  i)ressure  and  occurs  especially  upon  the  palms  of  the  hands 
and  the  soles  of  the  feet.  Callosities  oji  the  h:oles  of  the  feet,  over  the 
metatarso-phalangeal  joints,  may  produce  severe  pain  in  walking. 

Treatment. — The  foot  should  be  thoroughly  washed  and  then  the 
callosities  gently  but  persistently  ])ared  away  imtil  all  induration  has  dis- 
appeared. 

WARTS  OR  VERRUCAE. 

These  papillomatous  growths  fre([uently  occur  in  childhood.  They 
may  be  single  or  nmltiple,  large  or  small.  Warts  have  certain  peculiar  char- 
acteristics. At  times  they  make  their  appearance  suddenly  in  crops,  and 
quite  as  unexpectedly  (lisai)pear.  When  occurring  on  the  surface  of  the 
skin  they  usually  have  a  slow,  uniform  growth,  and  after  reaching  a  cer- 
tain size,  remain  stationary,  perhaps  for  montlis  or  years,  and  then  may 
gradually  disapix^ar.     At  other  times  the  growth  is  irregular,  now  rapid 
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[  and  then  slow,  and  then  seemingly  remains  stationary.     They  are  usually 
t  quite  free  from  pain  unless  injured  or  inflamed,  following  which  they  may 
extremely  painful,  ulcerate  or  bleed  profusely. 
Warts  have  been  divided  into  three  sub-classes: 
First,  the  seed  wart  or  verruca  vulgaris.     This  variety  frequently  oc- 
curs upon  tile  hands  or  portions  of  the  body  exposed  to  irritation,  and  forms 
large,  hard,  horny,  flattened,  irregular  projections.     They  vary  greatly  in 
size  and  in  color,  but  are  usually  darker  than  the  normal  skin. 

Filiform  warts,  or  verruca  filiformes.  form  a  second  sub-class.  These 
i  occur  at  the  border  of  the  nail  or  nails,  as  marginal,  slightly  elevated  pro- 
I  jections.  They  are  usually  quite  soft,  have  a  smooth  surface,  and  corre- 
1  spond  in  color  to  that  of  the  adjacent  skin.  They  may  form  an  uninter- 
r  rupted  elevated  line,  which  almost  completely  encircles  the  border  of  the 
t  nail. 


'^''^  Y'^lc'T' 


!■!!,'    i;.i,— \ornial  skin 

To  the  third  sub-class  belong  the  flat  wart,  or  the  verruca  planum. 
S  This  is  a  fiat,  soft,  smooth  wart,  often  of  considerable  size,  and  of  sli^t 
J  elevation. 

Histology. -^Microscopical   section   of  a  wart  shows  hypertrophy  of 

1  the  connective  tissue  of  the  papillae  and  of  the  epidermis.    The  papillae  are 

not  only  much  broadened  but  also  enormously  elongated.    There  is  also  a 

marked  hypertrophy  of  the  epithelial  structures  overlying  the  papilla;  (Figs. 

153  and  154)- 

Degenerative  Changes. — A  wart  is  liable,  as  a  result  of  traumatism 
or  infection,  to  inflammation  or  ulceration,  and  if  pedunculated  may  in  con- 
sequence of  thrombosis  of  its  main  vessel,  or  torsion  of  its  pedicle  become 
gangrenous. 

Diagnosis. — Under  ordinariy  conditions  there  is  no  difficulty  in  making 
a    diagnosis     of     warts.       They    must,    however,    be    differentiated    from 
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epithelial  growths  of  a  inalig;nant  character.  The  soft  wart,  which  does 
not  present  an  exuberant  growth  of  homy  epithelium,  would  scarcely  ever 
lead  one  into  error.  It  is  only  those  which  have  an  excessively  dry,  homy, 
squamous  epithelium  that  are  likely  to  be  mistaken  for  an  epithelioma.  Un- 
der ordinary  conditions  a  wart  is  not  indurated  and  does  not  present  the 
hard,  board-like  base  which  is  so  characteristic  of  malignancy.  The  benign 
growth,  unless  it  has  been  the  seat  of  a  recent  traumatism  or  infection,  is 
not  likely  to  be  ulcerated ;  and  should  ulceration  occur  it  will  respond  to 
proper  treatment. 

Prognosis. — Warts  are  benign  growths.  It  must,  however,  be  taken 
into  consideration  that  as  the  result  of  irritation  or  long-continued  infection 
they  may  take  on  malignant  change. 


Treatment.— In  the  cure  of  these  growths  the  first  consideration 
must  be  given  to  cleanliness.  The  part  should  be  thoroughly  washed  with 
soap  and  water,  as  often  as  seems  necessary,  and  carefully  dried.  An  effort 
should  be  made  to  maintain  the  part  in  a  thoroughly  clean  and  dry  con- 
dition. If  more  is  necessary,  an  alcoholic  solution  of  salicyhc  acid,  i  to 
500,  or  a  solution  of  formalin,  may  be  applied  to  the  individual  warts,  or 
they  may  be  painted  with  a  mixture  composed  of  salicylic  and  lactic  acid, 
each  one  part,  to  flexible  collodion,  six  parts,  the  apphcation  to  be  repeated 
frequently  for  one  week,  when  the  warts  will  likely  have  disappeared.  A 
I  per  cent,  sublimate  solution  in  tincture  of  benzoin  is  also  to  be  recom- 
mended. A  weak  solution  of  carbonate  of  ammonium  may  be  used  in 
which  to  bathe  the  hands.  Filiform  warts,  especially,  have  been  known  to 
disappear  after  this  treatment.  If  the  warts  are  solitary  and  persistent  they 
may  be  clipped  off  with  shears  and  the  base  lightly  touched  with  the  end 
of  a  toothpick  which  has  been  dipped  in  nitric  acid ;  or  if  the  warts  are 
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large  and  extremely  troublesome,  nitric  acid  may  be  lightly  applied  to  the 
surface  with  the  end  of  a  match;  and  after  two  or  three  days  tlie  parta 
which  have  been  destroyed  should  be  cut  away  with  a  sharp  knife,  when   ■ 
the  second  or  third  application  may  be  made,  if  necessary. 

CLA7US  OS  CORN. 

The  corn  is  a  flattened,  circular,  circumscribed  thickening  of  the  epi- 
dermis.   This  extends  in  the  form  of  a  cone  below  the  normal  level  of  ihe 
corium.     Corns  are  the  result  of  uncleanliness  and  the  pressure  either  of   I 
the  shoes  or  adjacent  surfaces  of  the  toes. 

A  corn  situated  between  the  toes  is  represented  by  a  wliitish  or  yel- 
lowish collection  of  epithelium  which,  being  removed,  shows  a  point  of  red- 
dened and  inflamed  corium — soft  corn.  Beneath  the  soddened  epithelium  in- 
fection with  inflammation  and  pus-formation  are  likely  to  occur. 

In  corns  which  are  situated  upon  the  external  surface  of  tlie  toes,  the 
epithelium  is  compressed,  desiccated  and  hard — hard  corn. 

Corns  often  cause  a  good  deal  of  distress  on  walking,  especially  the 
soft,  inflamed  corn. 

TREATME>fT. — The  shoes  should  be  of  sufficient  size  so  as  not  to  make 
undue  pressure  upon  the  feet,  or  to  crowd  the  toes  closely  together.  The 
hard  com,  after  cleansing  the  foot,  may  be  pared  until  all  of  the  hardened 
epithelium  has  been  removed.  This  process  is  to  be  repeated  as  often  i 
the  dense  epidermis  accumulates.  Very  often,  however,  if  the  feet  are  kept 
clean  and  the  pressure  removed,  the  corn  will  not  recur. 

In  the  treatment  of  the  soft  corn,  after  proper  cleanliness,  the  sod- 
dened epithelium  is  scraped  or  cut  away  with  a  knife.    A  thin  layer  of  ab- 
sorbent cotton  should  then  be  placed  between  the  toes  to  absorb  the  mois- 
ture.   With  daily  attention  to  antisepsis  the  inflammation  readily  disappears  | 
and  the  denuded  area  becomes  covered  with  healthy  epithelium.     If  the   ■ 
tenderness  remains,  the  red  area  of  the  soft  corn  may  be  lightly  touched  ' 
with  a  solution  of  nitrate  of  silver  of  the  strength  of  from  ten  to  twenty 
grains  to  the  ounce. 

HTFEBTSOFHY  OF  THE  NAILS. 

This  condition  not  infrequently  occurs  in  elderly  people  in  whom 
there  is  a  marked  tendency  to  epithelial  proliferation.  The  nails  in  some 
of  these  cases  are  enormously  thickened  and  elongated.  They  are  usually 
irregular,  thickened,  twisted,  quite  dark,  and  very  hard  and  brittle.  They 
may  be  a  half-an-inch  or  more  in  thickness,  and  in  length  quite  double 
the  normal.  These  enlargements  are  due  to  an  overgrowth  of  the  papilla 
and  the  enormous  production  of  homy  epithelium  coming  from  the  stratum 
liicidum.  When  the  condition  is  pronounced  it  is  unsightly,  and  interferes 
seriously  with  the  wearing  of  shoes. 

Treatment. — The  nails  are  so  thick,  liardened,  and  brittle  that  it  is 
almost  impossible  to  pare  them  with  a  knife.    A  very  excellent  instrument 
for  this  purpose  is  a  pair  of  strong  bone  forceps,  with  which  the  nails  can 
be  reduced  almost  to  the  normal  in  length  and  thickness  in  a  few  moments,   i 
It  is  not  advisable  to  attempt  to  reduce  the  nail  to  its  normal  size,  as  this  I 
is  scarcely  practicable  on  account  of  the  greatly  hypertrophied  papJlUe.    The  I 
cutting  across  of  the  papilla;  causes  quite  a  little  bleeding  and  some  pain. 
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,  Appearance. — The  enlargcl,  tortuous  veins  can  l>e  seen  as 
ramifying  under  the  skin.  In  places  they  become  so  much 
_  ted,  so  tortuous,  and  the  lateral  branches  so  much  dilated,  that  they 
I  ttunors  of  considcrabJe  size — varices  (Fig.  156). 

varicose  vein  is  composed  of  a  mass  of  twisted  and  tortuous  veins, 
gether  by  connective  tissue. 
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Patiioi^;y. — In  consequence  of  the  dilatation  of  the  veins,  and  the 
incompetency  of  the  valves,  the  superficial  tissues  in  the  limbs  are  in  a 
ttate  of  chronic  venous  congestion.  This  interferes  with  the  normal  arte- 
rial blowl  supply  and  a  proper  lymphatic  circulation,  and  as  a  result  the 
skin  and  RulKUtaneous  structures  become  thickened,  indurated,  and  lose 
much  of  their  vitality  and  power  of  resistance.  In  consequence  of  this  low 
Mtatc  of  vitality,  scratches,  abrasions,  or  an  eczematous  inflammation  may 
be  the  starting  point  of  an  ulcer,  which  becomes  chronic  and  progressive. 
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subsequent  permanent  occlusion  of  the  vein.  An  organized  thrombus  may 
contract,  harden,  become  infiltrated  with  calcareous  matter,  and  form  a 
vein  stone  or  phleboiith.  A  portion  of  a  thrombus  may  become  detached 
and  float  off  in  the  circulation  as  an  embolus. 

Tkeatment. — This  is  either  palliative  or  curative. 

The  Palliative  Treatment.  This  consists  in  removing  the  cause  in  so 
far  as  possible,  and  in  giving  support  to  the  enlarged  veins.  The  bowel? 
should  be  regulated  and  the  patient  kept  ofT  his  feet  as  much  as  possible. 


Complications — Eczema.  Eczt'iiKi.  if 
application  of  dilute  aldhol  and  dnstiiiL,' 
oxide  of  zinc;  if  dry  and  scaly,  by  stiutiiiii;: 
are  present  they  should  be  kept  clean  ami  i 
out  of  hot  carbnlized  water,  or  by  the  api 
ment.  In  addition,  the  veins  should  rccl.■i^ 
elevated  and  enveloped  in  .sterilized  ijaiizc. 
ton,  and  by  bandaging;.  An  el.istic-wobliinfi 
of  rubber  covered  with  cuttmi  nr  silk  giv 


^t.  may  In-  treated  by  the 
ivders,  siich  as  bismuth  or 
ntnieius.  If  varicose  ulcers 
ecled  by  cunijircsses  wrung 
itt.m  of  nxidc  "f  zinc  oint- 
^ui)purt  l>y  having  the  limb 
:liin  layer  of  absorbent  col- 
indaije  coniiioscd  of  threads 
-Ilenl  support  in  tills  class  of 


cases.    It  is  very  much  tu  be  preferred  to  ihc  elastic  stocking,  as  it  is  much 
cheaper  and  can  readily  be  applied  by  the  patient. 
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The  Curative  Treatment.  In  all  severe  cases  in  which  the  bandage 
does  not  give  relief,  in  which  the  veins  are  large,  one  threatens  to  rupture, 
ulcers  exist,  and  the  skin  and  subcutaneous  tissues  are  much  thickened 
or  oedematous,  the  vein  should  be  ligated  or  removed. 

One  of  the  most  frequent  operations  is  that  recommended  by  Tren- 
delenburg. In  this  operation  the  vein  is  exposed  below  the  saphenous 
opening,  double-ligated  with  cat-gut,  and  an  inch  or  more  resected.  The 
purpose  of  the  operation  is  to  make  a  break  in  the  long  column  of  blood  from 
the  heart  to  the  feet. 

Technic,  After  proper  preparation  the  patient  is  anaesthetized,  and 
the  femoral  artery  located  two  to  three  inches  below  Poupart's  ligament.  An 
inch  internal  to  this  an  incision  is  iTiade  two  inches  long  through 
the  skin  and  superficial  fascia.  The  vein  is  external  to  the  deep  fascia, 
is  often  as  large  as  the  little  finger,  and  is  readily  found  by  making  a  little 
dissection  with  the  handle  of  the  scalpel  in  the  subcutaneous  fat.  It  is 
separated  from  the  adjacent  connective  tissue  and  the  fascia  beneath  by 
the  handle  of  the  scalpel,  pulled  into  the  wound,  and  two  cat-j^ut  ligatures 
placed  about  it  two  inches  apart.  The  intervening  portion  is  then  resected 
and  the  wound  closed. 

The  Superintendent  of  the  Milwaukee  County  Hospital  reports  that 
in  something  over  two  hundred  Trendelenburg  operations  done  at  that  in- 
stitution by  different  surgeons  for  varicose  veins,  the  results  were  extremely 
satisfactory.  In  my  work  I  am  accustomed  to  double  ligate  and  resect  the 
vein  in  at  least  three  places,  below  the  saphenous  opening,  above  the  knee 
and  in  the  calf  of  the  leg.  In  sonic  patients  great  masses  of  veins  arc 
found,  and  these  should  be  exposed  and  removed.  Above  the  knee, 
and  especially  over  the  calf  of  the  leg,  the  enlarged  vein  is  often  closely 
adherent  to  the  overlying  skin.  In  these  cases  the  skin  is  often  thin,  the 
walls  of  the  vein  very  brittle  and  easily  ruptured.  In  any  given  case  in 
order  to  avoid  injury  to  the  vein,  the  incision  should  be  made  a  little  to 
one  side,  or,  if  directly  over  the  vein,  at  first  superficial,  and  then  the  skin 
is  lifted  with  two  forceps,  as  one  dissects  the  adjacent  skin  on  each  side 
away  from  the  vein.  The  vein  may  then  be  separated  from  the  surround- 
ing structures  by  the  handle  of  the  scalpel. 

Dr.  Charles  Mavo  removes  the  vein  entire  and  subcutancouslv  from 
the  knee  to  the  saphenous  opening.  The  more  or  less  complete  removal 
of  the  vein  by  open  incision  has  been  practised  in  severe  cases  by  many 
surgeons.  In  one  case,  after  multiple  ligations  and  resections,  I  was  obliged 
to  resort  to  Schede's  operation,  that  of  making  a  circular  incision  almost 
completely  around  the  leg,  reflecting  the  flaps,  and  then  separating,  Hgating 
and  resecting  every  vein  crossed.  Before  making  this  incision  the  limb 
should  be  rendered  nearly  bloodless.  The  results  of  the  operation  by  mul- 
tiple ligation  and  excision  are  eminently  satisfactory. 

THEOMBOSIS  AND  EMBOLISM. 

THROMBOSIS. 

'^'-  ic  meant  the  formation  of  a  clot  of  blood  in  some  part  of  the 

■-  -lost  frequently  occurs  in  the  veins,  although 


tt  may  take  place  in  the  heart,  in  the  capillaries  or  in  an  artery,  as  afttt 
ligation  (Fig.  157). 

Caiises  of  Thrombosis. — The  most  frequent  causes  are  infection  and 
a  roughening  of  the  endothelial  lining  of  a  vein.     The  endothelial  lining 
may  be  disturbed  as  the  result  of  rupture,  puncture,  contusion,  pressure,  in 
fcction.  and  inflammation.    The  formation  of  a  clot  or  thrombus  may  a 
be  favored  by  conditions  of  the  blood.    Thus  the  coagulability  is  increai 
after  hemorrhage,  in  consccjuence  of  the  presence  of  infectious  materials 
calcitun  chloride  in  the  blood.     Thrombosis  is  also  favored  by  slowing 
the  blood   current. 

Thrombi  are  of  three  kinds.  First,  the  white  thrombus,  or  that  which 
formed  in  circulating  blood;  second,  the  mixed  thrombus,  or  one  which 
formed  in  circulating  blood,  but  contains  a  quantity  of  red  corpuscles;  a 
third,  the  red  thrombus,  or  a  clot  containing  all  of  the  elements  of  ) 
blood. 

Subsequent  Changes  in  a  Thrombus.— (a)  It  may  become  organii 
into  connective  tissue  and  occlude  the  vessel. 


P'S-  '5?- — Thrombus  and  cmljolisni— Embolus. 


(b)  After  organization  it  may  become  partially  absorbed,  contract, 
become  canalized. 

(c)  The  clot  may  soften,  disintegrate,  and  be  washed  away. 

(d)  It  may  shrink,  become  loosened,  and  subsequently  become  tmprt 
nated  with  calcium  salts,  producing  a  vein-slonc. 

The  Results  of  Thrombosis, — These  are  slight  or  insignificant  if  1 
vessel  is  small,  the  thrombus  aseptic,  and  if  il  does  not  extend,  or  becon 
readily  absorbed.  In  cases  in  which  the  thrombus  is  permanent  and  in 
reasonably  large  vessel,  if  the  collateral  circulation  is  readily  establish! 
the  results  are  not  serious.  On  the  contrary  if  the  thrombus  blocks  a  tar 
vessel,  such  as  the  femoral  or  popliteal,  it  may  lead  to  gangrene  of  the  lit 
If  the  circulation  in  a  considerable  area  of  the  mesentery  is  arrested, 
consequence  of  the  formation  of  a  thrombus,  in  the  mesenteric  vein,  gi 
grene  of  the  intestine  may  occur.  .\n  infected  thrombus  is  likely  to  le 
either  to  local  pus  formation  or  pyemia.  An  area  which  is  normally  drair 
by  a  thrombosed  vein,  especially  if  in  an  extremity,  becomes  swollen  " 
tdcRiatous.  An  aseptic  thrombus  may  break  up  into  emboli  which  bei 
1  in  the  lungs  or  brain,  with  fatal  effect. 
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Symptoms. — The  symptoms  of  thrombosis  will  depend  upon  the  seat 
of  the  obstruction.  In  the  extremities  they  are  those  of  an  arrested  venous 
circulation  plus  phlebitis.  The  vein  is  usually  hard,  tender,  swollen,  and 
painful.  The  return  circulation  is  interfered  with,  consequently  the  limb 
below  the  seat  of  obstruction  is  swollen  and  oedematous. 

Treatment. — As  a  rule  the  patient  should  be  confined  to  the  bed,  while 
the  circulation  is  supported  by  properly-fitting  bandages,  and  the  general 
tone  and  vigor  of  the  patient  sustained  by  tonics.  The  immediate  site  of 
the  thrombus  should  never  be  massaged,  for  fear  of  breaking  the  clot  up  into 
numerous  emboli. 

EMBOLUS. 

This  may  be  a  detached  portion  of  a  thrombus,  a  vegetation  from  the 
heart,  a  globule  of  fat,  or  a  bubble  of  air. 

Emboli  have  been  divided  into  (a)  simple,  when  they  consist  of  anv 
one  of  the  substances  mentioned;  (b)  infected,  when  they  contain  one  or 
more  of  the  pyogenic  organisms;  (c)  malignant,  when  they  are  made  up 
of  the  cellular  elements  of  some  malignant  growth;  (d)  parasitic,  when 
they  are  composed  of  the  ova  of  some  parasite,  or  of  the  parasite  itself. 

An  embolus  may  have  its  origin  in  the  heart  or  venous  system,  but  it 
seldom  becomes  arrested  except  in  an  artery  or  in  the  ramifications  of  the 
portal  vein.  An  embolus  after  becoming  lodged  in  an  artery  usually  in- 
creases in  size,  in  consequence  of  a  deposit  of  fibrin.  Organization  of  the 
fibrin  usually  follows,  and  the  obstruction  of  the  vessel  is  made  complete. 
More  rarely  an  embolus  disintegrates,  or  is  absorbed,  leaving  a  weak  spot 
in  the  coats  of  the  vessel,  which  may  subsequently  be  the  site  of  an 
aneurysm. 

The  Effects  of  Embolism. — If  an  embolus  becomes  lodged  in  the 
pulmonary  artery  it  may  cause  instant  death ;  if  lodged  in  a  cerebral  vessel, 
paralysis;  or  in  the  central  artery  of  the  retina,  loss  of  sight  in  the  eye  im- 
plicated: if  in  one  of  the  mesenteric  arteries,  symptoms  of  obstruction  of  the 
bowels,  with  subsequent  gangrene  of  the  intestine ;  if  in  a  popliteal  artery, 
gangrene  of  the  leg;  if  lodged  in  the  liver,  spleen,  or  kidney,  it  m.ay  cause 
localized  pain,  with  rise  of  temperature.  If  an  embolus  becomes  lodged  in 
one  of  the  smaller  vessels,  where  the  collateral  circulation  is  good,  no  serious 
symptoms  are  likely  to  occur.  In  all  cases  the  occlusion  of  a  vessel  by  an 
embolus  causes  transient  or  permanent  ischsemia  of  the  part  supplied  by  the 
vessel  occluded. 

Treatment. — This  consists  largely  in  supporting  the  circulation.  If 
the  part  affected  is  a  limb,  this  should  be  elevated,  kept  warm,  and  the 
circulation  supported  by  a  bandage.  If  gangrene  occurs,  amputation  wilJ 
be  necessary.  Extensive  intestinal  resection  has  been  successfully  done  for 
gangrene  caused  by  either  an  embolus  or  thrombus  in  the  mesenteric  ves- 
sels. 

ARTERIAL  VARIX  OR  PLEXIFORM  ANGIOMA. 

This  consists  in  the  elongation  and  dilatation  of  an  artery  of  medium 
or  small  size.     The  vessel  is  tortuous  and  sacculated.    The  superficial  tern- 
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poral,  occipital  and  posterior  auricular  are  most  frequently  affected.     Th< 
condition,  however,  is  rare  (Fig.  158). 

.  TKeatmekt. — The  vessels  may  be  exposed  at  their  extremities,  when 
the  walls  seem  nonnal,  double  ligated,  and  resected. 

CntSOID  ANEUBTSH. 

By  this  is  meant  the  dilatation  and  elongation  of  all  the  vessels  of  t 
part,  die  process  most  frequently  occurring  upon  the  head,  in  connection 


Tis    I  S— Pkx  f  rii    .iif,i™ 


with  the  temporal  vessel',    but  it  iN 
and  buttocks.     In  tliis  lei^nn  tliere  ire  1 
arteries  and   veins   bnnnd  tjgLthtr     b\ 
elongated,   irregular,   piilsatuifj  tumor. 

Treatment. — The  most  ?mccossiu1  treatment  of  cirsoid  aneurysm 
Eeems  to  have  been  to  lipato  the  affcrtnt  and  (.'ffcrcnt  vessels  where  the  coats 
are  healthy,  and  then  resect  tlie  mass. 

ANETJBYSM. 
An  aneurysm  may  be  dcfiivcJ  as  a  tniiKir  contai:: 
eating  directly  with  the  Uinien  nf  an  artery. 


N  iil>'  n  the  fore-arm.  wrist,  leg 

I  number  of  enlarged  and  tortuous 

connectue  tissue,  pro.liicing  an 


^  bicod  and  com  muni- 
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Aneurysms  may  be  divided  into  idiopathic  and  traumatic. 

In  the  idiopathic  the  sac  is  formed  of  one  or  more  of  the  coats  of  the 
vessel.  In  the  traumatic  the  sac  is  formed  by  the  laminated  blood  clot  and 
inflammatory  exudate,  and  is  supported  by  the  tissues  of  the  part. 

Idiopathic  aneurysms  are  divided  into 

1.  Tubulated. 

2.  Sacculated  (true  and  false). 

3.  DissectiiiK. 

The  tubulated  aneurysm  is  one  in  which  all  three  coats  of  the  vessel 
are  dilated  and  the  vessel  elongated.  This  aneurysm  is  found  in  the 
cranium,  thoracic  and  abdominal  cavities.  The  tubulated  aneurysm  seldom 
reaches  any  considerable  size,  rarely  ruptures,  and  almost  never  contains 
laminated  fibrin.  Although  seldom  rupturing,  it  may  give  rise  to  great 
discomfort  and  pain,  in  consequence  of  pressure  upon  important  rtruclures 
(Fig.  159). 


Fig.  159- — Tubulated  aiiturysm,-  Fig.   160.— Sacculated 


The  sacculated  aneurysm  is  one  which  springs  from  the  side  of  an 
artery,  the  interior  of  which  is  in  direct  communication  with  the  sac  by  an 
opening  called  the  mouth.  The  sacculated  aneurysm  may  be  divided  into 
true  and  false.  The  true  sacculated  aneurysm  is  one  in  which  the  three 
coats  of  the  artery  are  expanded  to  make  up  the  sac.  These  aneurysms  are 
seldom  larger  than  a  good  sized  apjik  (Fig.  160").  In  the  false  sacculated 
aneurj'sm  the  altered  internal  coat  covers  the  internal  surface  of  the  sac. 
The  middle  coat  is  only  seen  at  the  neck ;  while  the  principal  part  of  the 
•sac  is  made  up  of  the  surrounding  connective  tissue,  which  has  undergone 
marked  proliferation. 

The  dissecting  aneurysm  is  one  in  which  either  the  internal  coat  has 
given  way  as  the  result  of  the  breaking  down  of  an  atheromatous  patch,  or 
as  the  result  of  a  traumatism.  In  cither  of  these  conditions  the  blood  makes 
its  wnv  between  the  internal  and  externa!  coats  and,  after  burrowing  for  a 
considerable  distance,  may  break  through  a  weak  spot  in  the  external  coat 
and  extravasate  into  the  adjacent  tissues,  or  it  may  again  enter  the  lumen 
of  the  artery  in  consequence  of  a  second  weak  point  in  the  internal  coat. 
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In  other  cases  the  blood  is  confined  in  a  sac  of  the  middle  coat  (Fig.  161) 
CouFONENT  Parts  of  an  Aneurysm. — These  are  the  sac  and  its  con- 
tCDts.  The  sac,  except  in  traumatic  aneurysm  and  in  cases  which  have 
ruptured,  is  composed  of  one  or  more  of  the  coats  of  the  vessel.  The  sac 
during  the  first  stages  of  an  aneurysm  is  ordinarily  thin.  The  mouth  of  tht 
sac  is  the  narrow  opening  connecting  the  sac  with  the  lumen  of  the  artery 
In  the  fusiform  or  tubulated  aneurysm  there  is  no  mouth.     The  content; 


of  the  sac  varies  according  to  the  stage  of  the  disease.  During  the  first 
stage  the  contents  is  Hiiiil.  hut  later,  in  cansec|uenc:e  of  the  formation  o; 
layers  of  fibrin,  it  becomes  in  part  or  largely  solid.  These  laminie  of  fibrir 
are  hard,  dry  and  brittle  externally,  wliilc,  as  one  approaches  the  center  oj 
the  sac,  they  become  progressively  softer,  and  in  the  center  the  content) 
is  fJuid.  The  deposit  of  fibrin  dcpciuls  largely  upon  the  relation  of  thf 
mouth  of  the  vessel  to  the  sac.  If  the  mouth  is  small  and  so  situated  thai 
the  blood  does  not  either  readily  cntor  or  find  its  fscape,  it  will  clot  in  th( 
sac  and  form  lamina.  In  tliL*  tidiulali'd  rir  fusiform  aneurysm,  where  s 
sac  is  absent  and  the  blood  not  rctardt'd,  liniiii.-f  ;i]\-  not  fortncd  ( I'^ig.  162) 


Fiv.    I' 

The  Natural  Tktiminaiiuns  < 
nations  are  (l)  spontancnus  cure,  (. 
effected  by  the  p^og^^.■s^ivt■  rMniiatio 
comes  filled  and  the  sac  i^lilili-raii  ■!. 
of  a  portion  of  a  blood  cl^t  luing  u 
occluding  it,  thus  arre>ting   the   cir 

An  aneurysm  mav  cau^e  ilie  di.- 
First,  by  rupture  of  the  s,ic.    TIk'  ai 


\m:(h\>m. — 'I'iif  natural  termi- 
h.  A  -iiMiitaiiL'ous  cure  may  bt 
iiiiKc  within  1I1C  sac  until  it  be- 

nia\  111*  ullVcii'd  in  cimscquenci 
lut  iiitii  liic  tlYcrt-nt  artery  ant 
within   the  sac. 

I>aticiit  in  unc  of  several  ways 
I  approachos  the  surface  of  tht 
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body,  or  some  mucous  or  serous  cavity,  and,  in  consequence  of  its  constant 
enlargement,  finally  ruptures. 

Methods  of  rupture.  When  the  sac  reaches  the  surface  of  the  body  or 
a  mucous  membrane  and  makes  pressure  upon  these  structures,  a  small 
portion  of  the  skin  or  mucous  membrane  becomes  necrotic,  gives  way  finally 
and  a  hemorrhage  occurs.  This  may  not  be  very  severe,  and  as  soon  as 
the  blood  pressure  is  lowered  a  clot  forms  within  the  rent,  arresting  the 
bleeding.  When  the  blood  pressure  is  restored  the  clot .  is  forced  away 
and  the  hemorrhage  recurs.  This  condition  will  be  repeated  again  and 
again  until  the  patient  dies  from  loss  of  blood.  When  an  aneurysm  ap- 
proaches a  serous  cavity,  as  the  pericardial,  pleural,  or  peritoneal,  and 
makes  sufficient  pressure,  the  serous  membrane  gives  way  as  a  rent.  This 
is  often  large  and  the  patient  frequently  dies  at  once. 

An  aneurysm  may  destroy  life  by  pressure  upon  important  organs,  as 
the  oesophagus,  thoracic  duct,  trachea,  bronchi,  and  lungs.  In  consequence 
of  this  pressure,  inanition  or  asphyxia  may  be  produced.  An  aneurysm 
may  produce  such  pressure  upon  the  vertebriE  as  to  cause  their  absorption, 
and  subsequently  press  upon  the  cord  producing  partial  or  comolete  paralysis 
of  the  lower  extremities. 

An  aneurysm  may  destroy  life  in  consequence  of  an  infection  of  the 
sac  and  the  development  subsequently  of  septicaemia  or  pyaemia.  Or  life 
may  be  destroyed  by  the  detachment  of  a  portion  of  a  clot  which,  as  an 
embolus,  enters  one  of  the  cerebral  or  pulmonary  vessels.  An  embolus  may 
lodge  in  one  of  the  large  vessels  of  an  extremity,  causing  gangrene  and 
death  by  septicaemia. 

Causes  of  Aneurysm. — These  are  (i)  predisposing,  (2)  exciting. 

Predisposing^  causes.  Degeneration  in  the  coats  of  the  vessel  excited 
by  syphilis,  alcoholism,  c^out,  rheumatism,  or  lead  poisoning  is  probably  the 
most  frequent  cause.  Hypertrophy  of  the  heart  may  by  driving  the  blood 
forcibly  into  the  vessels  cause  an  aneurysm.  Violent  occupations,  or  forced 
muscular  exercises  may,  by  increasing  the  blood  pressure,  cause  dilatation 
of  a  blood  vessel  at  some  weak  point  and  thus  an  aneurysm. 

Age  and  sex.  Aneurysm  is  more  frequent  between  the  ages  of  thirty 
and  forty,  while  seven  out  of  every  eight  cases  occur  in  men.  Age  and  sex 
speak  more  for  forced  muscular  exercise  as  a  causative  factor  than  they 
do  for  degeneration  of  the  coats  of  the  vessel. 

Signs  and  Symptoms  of  Aneurysm. — These  mav  be  described  as  oc- 
curring  before  and  after  consolidation  of  the  aneurysmal  sac. 

First  staj^e.  This  includes  the  period  from  the  beginning  of  the 
aneurysm  until  the  sac  is  obliterated  by  the  formation  of  fibrinous  laminae. 

In  this  first  stage  (a)  pulsation  is  distinct  and  expansile  and  S3'nchron- 
ous  with  the  action  of  the  heart.  The  pulsation  is  distinct  because  there  is 
only  fluid  blood  in  the  sac.  The  pulsation  is  expansile  because  the  artery 
dilates  in  every  direction.  The  pulsation  in  tumor  or  abscess  placed  over 
an  artery  is  up  and  down  and  not  expansile. 

(b)  Pressure  upon  the  proximal  vessel  causes  the  pulsation  in  the  sac 
to  disappear,  then  the  contents  can  be  pressed  out  and  the  sac  made  flaccid. 
Pressure  upon  the  eflfercnt  vessel  causes  for  a  time  the  pulsation  to  become 
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more  pronounced  and  the  sac  more  tense.    Then  pulsation  ceases,  but  the 
blood  cannot  be  pressed  out  of  the  sac. 

(c)  Bruit.  This  the  most  characteristic  symptom  of  aneurysm.  It  is 
a  rasping,  whizzing,  purring  noise  heard  with  each  contraction  of  the 
heart  and  caused  by. the  current  of  blood  rushing  into  and  out  of  the  sac. 

(d)  The  pulsation  in  the  vessel  beyond  the  sac  is  usually  appreciably 
delayed,  in  consequence  of  the  blood  requiring  a  fraction  of  time  to  enter 
and  emerge  from  the  sac. 

(e)  Pain  is  often  severe  from  the  pressure  of  the  sac  upon  adjacent 
sensitive  nerve  trunks. 

(f)  (Edema  in  the  limb  below  the  site  of  the  aneurysm  is  frequent, 
in  consequence  of  the  pressure  produced  by  the  sac  upon  the  adjacent 
vein. 

(g)  Gangrene  in  an  extremity  may  result  from  an  embolus  or  the  pres- 
sure of  the  sac.  Pressure  upon  the  recurrent  laryngeal  nerve  produces  a 
hoarse  metallic  cough,  termed  the  "brassy''  cough  of  aneurysm.  If  pressure 
is  up)on  the  phrenic  nerve  hiccough  may  ])c  produced.  Any  structure  which 
is  severely  pressed  upon  will  be  either  injured  or  destroyed. 

Diagnosis. — The  diagnosis  will  be  made  before  consolidation  by  con- 
sidering the  expansile  pulsation,  the  pressure  effects  above  and  below  the 
aneurysm,  the  delayed  pulsation  in  the  distal  vessel,  and  the  bruit. 

After  consolidation,  diagnosis  is  made  by  considering  the  history,  care- 
fully examining  tne  tumor  for  slijs:ht  pulsation  or  bruit,  and  perhaps  intro- 
ducing a  hypodermic  needle.  An  aneurysm  must  be  differentiated  from  a 
gland  overlying  a  vessel,  from  an  abscess,  from  pulsating  encephaloid  tumors, 
and  from  soft  vascular  sarcomatous  j^^rowths. 

Duration. — The  course  of  an  aneurysm  may  be  rapid  and  lead  to 
rupture  and  the  death  of  the  patient  in  a  few  months.  As  a  rule,  however, 
an  aneurysm  runs  a  slow  course,  extending-  over  one  or  more  years. 

Treatment. — The  pur])nse  of  treatment  is  to  secure,  if  possible,  oblit- 
eration of  the  sac.  or  at  least  to  interru])!  its  rapid  ,q;rowth.  Rest  is  one 
of  the  most  effective  means  for  this  purpose.  Tlie  patient  is  put  to  bed  and 
confined  on  a  light  diet,  so  as  to  reduce  the  force  and  number  of  heart  beats. 
This  method  was  first  advocated  hv  Tufnell  in  1(^75.  The  rest  should  be 
continued  for  from  three  to  six  weeks.  1  his  treatment  has  been  in  many 
cases  a  .prominent  factor  in  securing  the  consolidation  of  the  aneurysm. 

Surgical  Treatment.  Thi<  has  been  divided  as  fo]l(:)ws:  First,  com- 
pression; second,  surgical  operations:  third,  miscellaneous  methods  of 
treatment. 

Compression  has  been  practiced  in  ca^cs  o\  traumatic  aneurysm  for 
more  than  two  hundred  vcars.  It  was  formerly  made  over  the  sac.  At  the 
present  time  pressure,  when  practicable,  is  emj^lr»yed  with  rest.  The  pres- 
sure, however,  is  made  at  some  distance  above  the  sac.  where  the  walls  of 
the  vessel  are  presumably  healthy.  The  intent  of  the  treatment  is  to  lessen 
the  force  of  the  blood  current  in  the  sac.  but  not  necessarily  to  interrupt  it. 

Compression  mav  be  made  with  an  (»rdinary  tourniquet.  The  point 
where  pressure  is  to  be  appli<'d  -hould  be  washed  with  soap  and  water, 
swabbed  with  alcohol,  and  have  dusted  upon  it  some  soothing  powder,  over 
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which  a  piece  of  chamois  skin  is  placed.  The  strap  of  the  tourniquet  is 
then  put  about  the  limb  and  the  pad  screwed  down  until  the  circulation  is 
almost,  but  not  quite,  arrested  in  the  distal  vessel.  The  pressure  has  to  be 
continued  for  from  one  to  several  days. 

Digital  Compression.  This  method  requires  a  relay  of  assistants,  one 
after  another  making  pressure  with  the  finger  over  the  afferent  vessel. 
Pressure  may  also  be  practised  by  hanging  a  bag  of  shot  from  the  ceiling 
by  a  piece  of  rubber  tubing,  allowing  the  bag  to  rest  with  sufficient  force 
upon  the  vessel  to  be  compressed.  Pressure  may  be  ma.de  upon  an  aneurysm 
situated  at  the  bend  of  the  elbow  or  at  the  popliteal  space  by  flexing  the 
extremity  upon  the  sac. 

Enlargement  and  pulsation  in  the  collateral  vessels  takes  place  when 
the  sac  has  been  obliterated.  Compression  is  contraindicated  in  large  sacs, 
in  consequence  of  their  liability  to  rupture  in  cases  of  marked  distal  oedema 
and  where  the  sac  is  inflamed. 

Rapid  Cure.  (By  the  application  of  Esmarch's  elastic  bandage.)  The 
idea  in  this  treatment  is  to  produce  a  blood-clot  in  the  sac  and  in  the  aflFerent 
and  efferent  vessels,  in  contradistinction  to  the  formation  of  fibrin  in  cir- 
culating blood.  To  accomplish  this  result  the  circulation  in  the  sac  must 
be  arrested.  The  treatment  is  contraindicated  if  the  sac  be  inflamed.  The 
technic  of  the  treatment  is  as  follows :  The  patient  is  given  a  hypodermic 
of  morphine  and  just  enough  anaesthetic  to  relieve  the  pain  during  the  con- 
tinuance of  the  treatment.  An  elastic  bandage  is  then  applied  firmly  from 
the  extremity  of  the  limb  upwards  to  the  sac,  then  lightly  over  the  sac,  and 
firmly  above  the  sac.  The  bandage  is  kept  on  the  limb  for  one  hour,  and 
just  before  its  removal  a  tourniquet  is  applied  to  the  aflPcrenl  vessel,  so  as 
to  moderate  the  circulation  through  the  limb  after  the  removal  of  the  band- 
age, and  prevent,  if  possible,  its  washing  the  clots  out  of  the  sac.  The 
tourniquet  is  kept  in  place  for  from  sixteen  to  twenty- four  hours.  The 
risks  of  this  method  of  treatment  are,  first,  the  w  ashing  out  of  blood  clots ; 
and  second,  ganerene  of  the  limb  from  too  prolonged  application  of  the 
bandage.     In  a  number  of  cases  the  treatment  has  resulted  in  a  cure. 

In  cases  in  which  rest  and  compression  fail,  operative  measures  should 
be  resorted  to. 

Ligation,  The  method  of  Antyllus  was  practised  from  the  fourth  to 
the  eighteenth  centurv,  and  consisted  in  exposing  and  ligating  the  artery 
immediately  above  and  below  the  sac.  The  aneurysm  was  then  laid  open,  the 
clots  turned  out,  and  the  sac  filled  with  myrrh.  The  risks  of  this  operation 
were  that  the  coats  of  the  vessel  immediately  above  and  below  the  sac  were 
usually  diseased,  and  also  that  su])puration  became  established,  both  favor- 
ing the  loosening  of  the  ligatures  and  the  occurrence  of  secondary  hemor- 
rhage. 

Anel  in  1710  operated  successfully  by  ligating  the  proximal  vessel  just 
above  the  sac.  Anel's  operation  was  a  great  improvement  over  Antyllus' 
in  that  the  sac  was  not  disturbed,  and  the  vessel  ligated  in  but  a  single 
place. 

In  1785  John  Hunter  worked  out  a  plan,  which  consisted  in  tying  the 
main  vessel  at  a  considerable  distance  above  the  sac,  where  the  coats  of  the 
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to  cut  off  all  of  the  circulation  coming^  to  the  aneurysm,  but  only  to  diminish 
artery  were  presumably  healthy.  Hunter  reasoned  that  it  was  not  necessary 
its  volimie  and  force.  The  Hunterian  method  was  immediately  adopted,  and 
has  been  practised  up  to  the  present  time.  The  accidents  which  may  follow 
the  Hunterian  operation  are  secondary  hemorrhage,  return  of  pulsation, 
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gangrene  of  the  extremity,  suppuration,  septicaemia  and  pyaemia.     While 
any  of  these  accidents  may  occur,  none  is  to  be  expected. 

Brasdo/s  Operation.  This  operation  consists  in  ligating  the  artery  on 
the  dista!  side  of  the  sac.  As  the  result  of  distal  ligation  the  circulation 
in  the  sac,  after  a  short  period  of  time,  becomes  arrested.  This  operation 
may  be  practised  in  cases  in  which  it  is  impracticable  or  not  wise  to  ligate 
the  proximal  vessel,  as  in  aneurysms  of  the  first  portion  of  the  carotid  and 
subclavian  arteries. 
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Wordrop's  Operation.  Wardrop's  operation  consists  in  ligating  one  of 
two  distal  branches,  as  in  ligating  the  common  carotid  in  aneurysm  of  the 
innominate,  or  the  external  carotid  in  aneurysm  of  the  common  carotid. 

Mataf  Method  of  Arteriorraphy  for  the  Radical  Cure  of  Aneurysm. 
The  method  as  applied  to  a  sacculated  aneurysm  comprises  the  following 
steps: 

First.  The  efferent  and  afferent  vessels  are  exposed  and  proximal  and 
distal  temporary  ligatures  applied. 

Second.    The  sac  is  opened  and  its  contents  removed. 

Third.  The  opening  or  openings  into  the  sac  are  ihen  closed  by  inter- 
rupted or  continuous  chromicized  catgut  sutiiros. 


Fourth.  Removal  of  the  temporary  ligatures  and  testing  of  the  suture 
line. 

Fifth.   Obliteration  of  the  aneurysmal  fac  by  tier  sutures. 

Quite  a  large  number  of  cases  have  now  been  successfully  treated  by 
this  method.     Its  advanlages  are  that  it  preserves  tlie  lumen  of  the  vessel. 

In  order  to  attain  success,  tlic  walls  of  the  vcs?cl  at  the  mouth  of  the 
opening  must  be  in  a  reasonably  healthy  condition. 

Miscellaneous  Methods.     There  are  a  variety  of  these  methods  which 
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Amputation.  Amputation  may  be  required  in  cases  of  gangrene  of  the 
limb,  for  suppuration  of  the  sac,  in  cases  of  secondary  hemorrhage  where 
a  joint  has  been  destroyed,  and  where  mere  conservative  methods  have 
failed. 

TRAUMATIC  ANETTEYSM. 

By  this  is  meant  an  aneurysm  which  is  due  to  an  injur)'.  This  injury 
may  have  been  a  dislocation  or  strain,  in  consequence  of  which  some  one 
or  more  of  the  coats  of  the  vessel  have  given  way ;  it  may  have  been  a  frac- 
ture with  the  thrusting  of  a  spicule  of  bone  through  an  important  vessel. 
It  is  usually  due  to  some  foreign  substance  which  has  penetrated  the  parts 
and  partially  divided  a  vessel.  This  foreign  substance  may  have  been  a 
bullet,  a  knife,  a  piece  of  glass,  or  a  bit  of  tin  or  steel,  or  any  other  foreign 
substance  which  could  have  been  driven  into  the  tissues  with  decided 
velocity. 
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Fig.    165. — A. — Aneurysmal   varix.      B. — Varicose  aneurysm. 

A  traumatic  aneurysm  differs  from  an  idiopathic  aneurysm  in  that  the 
coats  of  the  vessel  are  usually  healthy.  With  the  injury  to  the  vessel  the 
blood  escapes  into  the  surrounding  structures.  If  these  are  dense  the  amount 
of  blood  escaping  will  be  very  slight ;  if  the  tissues  are  loose  a  much  greater 
quantity  may  escape ;  while  if  the  vessel  opens  into  a  cavity  the  patient  may 
bleed  to  death  within  his  own  tissues.  The  sac  of  a  traumatic  aneurysm  is 
composed  of  a  blood  clot,  supported  by  the  surrounding  structures. 

Diagnosis. — The  diagnosis  is  ordinarily  easy.  An  injury — usually  a 
wound — and  then  a  suddenly  appearing  tumor.  This  tumor  has  the  char- 
acteristics of  an  aneurysm,  pulsates,  has  a  bruit,  and  is  influenced  by  pres- 
sure above  and  below  the  sac. 

Treatment. — An  elastic  bandage  is  applied  and  the  limb  made  blood- 
less.   The  two  ends  of  the  vessel  are  then  exposed  and  ligated. 

ANETTEYSMAL  VARIX. 

This  condition  is  usually  the  result  of  a  bullet  or  stab  wound,  in  con- 
sequence of  which  an  arterv  and  vein  are  made  to  communicate,  without 
the  intervention  of  a  sac.  As  a  result  of  the  opening  the  current  of  blood, 
at  least  in  part,  enters  the  vein,  producing  a  dilatation  of  its  walls. 
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7ABIC0SE  ANEUBTSM. 

In  this  lesion  the  walls  of  an  artery  and  vein  have,  been  opened,  while 
the  current  of  blood  has  separated  the  artery  from  the  vein  and  produced  a 
sac  between  the  two  vessels  (Fig.  165). 

Symptoms. — An  aneurysmal  varix  may  exist  for  years  without  produc- 
ing symptoms.  The  vein  and  artery  remain  in  close  apposition,  while  the 
coats  of  the  vein  arc  not  seriously  dilated.  The  blood  from  the  artery 
comes  in  contact  with  the  blood  from  the  vein,  producing  a  hoarse,  wheez- 
ing noise  characteristic  of  aneurysmal  varix. 

Treatment. — In  the  treatment  of  an  aneurysmal  varix  all  that  is  gen- 
erally required  is  to  place  a  compress  and  light  bandage  over  the  part.  If 
the  varix  continues  to  increase  the  artery  above  and  below  the  opening  should 
1)e  ligated. 

In  varicose  aneurysm  in  consequence  of  the  tendency  of  the  sac  con- 
stantly to  enlarge,  the  artery  both  above  and  below  the  aneurysm  should  be 
exposed  and  ligated. 

ANEUETSM  OF  THE  INNOMINATE  AETERY. 

This  lesion  is  usually  associated  with  aneurysm  of  the  arch  of  the 
aorta.  It  presents  a  pulsating  tumor  rising  above  the  right  sterno-clavicular 
articulation.  The  pulse  in  the  right  radial  and  temporal  arteries  is  dimin- 
ished. The  right  side  of  the  face  and  the  right  arm  are  often  cedematous 
from  pressure  upon  the  right  innominate  vein.  A  shooting  pain  in  the  arm 
and  neck  is  frequent,  from  pressure  upon  the  cervical  and  brachial  nerves. 
Hyperaemia  of  the  right  side  of  the  face,  and  dilatation  of  the  right  pupil 
may  be  present  from  irritation  of  the  sympathetic,  as  well  as  dyspnoea  from 
pressure  upon  the  trachea,  and  a  brassy  cough  from  irritation  of  the  recur- 
rent laryngeal  nerve. 

Treatment. — Rest  and  distal  ligation  of  the  common  carotid  and  sub- 
clavian arteries. 

ANEUBTSM  OF  SPECIAL  AETEEIES.     UOATION  OF  AETEBIES. 

Ligation  of  the  Common  Carotid  Artery.  This  artery  extends  from  the 
sterno-clavicular  articulation  to  the  top  of  the  thyroid  cartilage.  Its  course 
corresponds  to  the  anterior  border  of  the  sterno-cleido-mastoid  muscle.  The 
point  of  election  for  the  application  of  a  ligature  is  just  above  the  omo-hyoid 
muscle  on  a  level  with  the  cricoid  cartilage. 

An  incision  three  inches  long  is  made  at  the  anterior  border  of  the 
sterno-mastoid  muscle,  and  having  its  center  on  a  line  with  the  cricoid 
cartilage.  The  integument,  superficial  fascia  and  platysma  are  divided, 
while  the  lips  of  the  wound  are  well  retracted.  The  deep  fascia  is  then 
lifted  with  two  forceps  and  divided,  care  being  taken  not  to  wound  the  vein 
beneath.  This  will  bring  the  sheath  of  the  carotid  artery  into  view,  which 
is  picked  up  with  forceps  along  its  internal  border  and  divided  perpendicu- 
larly for  half  an  inch.  The  artery  is  then  separated  with  the  handle  of  a  scalpel 
from  the  adjacent  tissues,  and  a  blunt  aneur}^smal  needle  threaded  with 
strong  silk  carried  about  it,  from  without  inwards,  care  being  taken  not  to 
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injure  the  internal  jugular  vein  or  include  the  pncumogastric  nerve.  The 
silk  is  then  drawn  with  sufficient  firmness,  so  as  simply  to  approximate 
tlie  walls  of  the  vessel  without  cutting  through  any  of  the  coats.  The  liga- 
ture is  then  knotted,  cut  short  and  the  wound  closed  without  drainage. 

Ugatian  of  the  Subclavian  Artery.  The  ligation  of  this  vessel  is  diffi- 
cult, and  should  only  be  undertaken  by  an  expert.  The  right  subclavian 
from  the  innominate  opposite  the  stemo-clavicular  articulation,  and 
upwards  and  outwards  to  the  inner  margin  of  the  scalenus  anticus 
muscle.  This  is  its  first  portion,  and  from  it  are  given  off  the  thyroid  axis, 
the  vertebral,  and  internal  mammary  arteries.  Passing  in  front  of  this 
first  portion  are  the  internal  jugular,  the  phrenic  and  pneumogastric  nerves. 
The  second  portion  of  the  subclavian  artery  passes  behind  the  scalenus 
anticus  muscle,  while  the  third  portion  extends  from  the  outer  border  of 
this  muscle  to  the  lower  border  of  the  first  rib.  The  third  portion  of  the 
vessel  is  the  one  selected  for  ligation.  This  is  largely  in  consequence  of  the 
large  number  of  important  structures  given  off  or  surrounding  the  first 
portion,  and  also  in  consequence  of  the  second  portion  lying  behind  the 
scalenus  anticus  muscle. 

Technic  of  Operation,  For  the  purpose  of  avoiding  the  external  jugu- 
lar vein  the  integument  is  drawn  down  and  an  incision  made  over  the  clavicle 
three  inches  long  down  to  the  bone.  The  incision  should  extend  from  the 
external  border  of  the  stemo-mastoid  to  the  internal  border  of  the  trapezius 
muscles.  The  platysma  and  cervical  fascia  are  picked  up  with  two  pairs  of 
forceps  and  divided.  The  suprascapular  and  transverse  cervical  veins  are 
pulled  aside,  and  the  suprascapular  artery  avoided.  The  omohyoid  muscle 
is  held  one  side  when  the  deep  cervical  fascia  is  separated  with  the  handle 
of  the  scalpel.  The  subclavian  artery  can  now  ordinarily  be  ^een  as  it 
passes  beneath  the  clavicle  to  the  first  rib.  After  the  artery  has  been  sep- 
arated from  the  surrounding  structures  by  blunt  dissection,  an  aneurysmal 
needle  carrying  strong  silk  is  passed  around  the  vessel  from  above  down- 
wards and  inwards,  bein^  careful  not  to  include  branches  of  the  brachial 
plexus  or  to  injure  the  subclavian  vein.  The  patient  should  be  kept  in  bed 
for  two  weeks,  and  the  arm  elevated,  bandaged  and  kept  warm. 

AHEUBTSH  OF  THE  COMMON  CAROTID  AETEBY. 

The  upper  portion  of  this  vessel  is  the  part  usually  implicated.  There 
will  be  a  tumor,  which  grows  slowly  or  rapidly,  and  which  presents  the 
characteristic  symptoms  of  an  aneurysm.  In  addition  to  the  usual  symptoms 
there  is  likely  to  be  dyspnoea,  difficult  deglutition,  vertigo,  hoarsenes*:,  brassy 
cough,  and  ringing  in  the  ears.  In  a  carotid  aneurysm  the  radial  pulse  is 
not  affected,  while  the  temporal  on  the  corresponding  side  is  likely  to  be 
small  and  perhaps  appreciably  delayed. 

Diagnosis. — This  is  often  difficult.  It  will  depend  upon  the  general 
qrmptoms  of  aneurysm,  and  the  special  symptoms  incident  to  aneurysm  of 
the  common  carotid,  together  with  a  history  of  the  case  and  a  physical  ex- 
amination of  the  part. 

Treatment. — In  an  aneurysm  of  the  lower  portion  of  the  carotid  the 
vessel  may  be  tied  in  its  upper  portion.  The  technic  has  already  been  given. 
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In  sin  aneurysm  confined  to  the  upper  portion,  proximal  ligation  may 
be  done. 

Technic.  An  incision  three  inches  long  is  made  down  the  internal 
border  of  the  stemo-mastoid  to  the  top  of  the  sternum.  A  second  incision 
is  carried  from  the  termination  of  the  ^rst  along  the  clavicle  for  two  inches. 
The  insertion  of  the  stemo-mastoid  muscle  is  divided.  The  underlying 
connective  tissue  is  separated  by  blunt  dissection,  avoiding  the  anterior 
jugular  vein,  and  exposing  the  stemo-hyoid  and  sterno-thyroid     muscles. 


Fig.   166, — Aneury 


These  muscles  are  drawn  inwards  by  retractors,  and  the  sheath  of  the  ves- 
sel exposed.  This  is  picked  up  and  divided  between  two  forceps,  at  it; 
inner  border;  the  artery  is  then  loosened  from  its  sheath  by  blunt  dissection, 
and  the  aneurysmal  needle  carrying  a  strong  silk  thread  passed  about  it. 

Accidents  which  May  FoUoiv  Ligation  of  the  Common  Carotid  Artery. 
Embolism,  secondary  hemorrhage,  cerebral  softening,  hemiplegia,  and  sup- 
puration of  the  sac. 

SITBCLAVIAII  ANEiniTSU. 

This  may  be  idiopathic  or  traumatic.  The  idiopathic  variety  usually 
occurs  in  the  third  portion  of  the  artery.    Aside  from  the  usual  symptoms 
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of  aneuiTtin  there  ii  a  weakened  and  delayed  radial  pulse,  pain  shooting 
down  the  ano  from  pressure  on  the  brachial  plexus,  and  cedema  of  the  ex- 
ttcmitjr  frran  pressure  on  the  subclavian  vein.  Pressure  on  the  internal 
jogtilar  will  cause  its  enlarfi^nient,  while  irritation  of  the  recurrent  laryngeal 
nerre  oa  the  right  side  will  occasion  an  aneurysmal  cough.  An  aneurysm 
Coannencii^  in  the  third  portion  of  the  subclavian  is  quite  likely  to  extend 
into  the  axiUarjr  and  also  to  involve  the  other  portions  of  the  subclavian,  and 
often,  on  the  right  side,  the  innominate  artery  as  well.  This  is  especially 
likely  to  occur  if  the  aneurysm  is  of  the  tubulated  variety  (Fig.  166). 

Diagnosis. — The  diagnosis  of  a  subclavian  aneurysm  will  depend 
npon  the  symptoms,  the  presence  of  a  tumor  situated  above  and  beneath 
tbe  clavicle,  the  delayed  and  weakened  radial  pulse,  the  extension  perhaps  of 
the  tmnor  into  the  axilla,  and  the  strong  and  equal  carotid  pulses. 

Tbeathbnt. — ^The  treatment  of  aneurysm  of  the  subclavian  in  the  third 
part  of  its  course  should  primarily  be  proximal  compression,  and,  failing  in 
tihis,  ligation  of  the  axillary  artery.  If  the  axillary  pulse  upon  the  affected 
side  is  Tery  feeble,  it  will  be  practically  useless  to  ligate  this  vessel.  In 
such  a  case  other  the  second  or  even  the  first  portion  of  the  subclavian,  or 
even  the  innominate  artery  may  be  ligated. 

Teeknic — Ligation  of  Axillary.  The  arm  is  extended  and  an  incision 
two  to  three  inches  long  made  from  the  head  of  the  humerus  to  about  the 
center  of  the  axillary  space.  After  dividing  the  axillary  fascia  and  con- 
nective tissue,  the  median  nerve  and  axillary  vein  are  reached.  The  nerve 
is  displaced  outwards  and  the  vein  inwards.  This  exposes  the  axillary  artery. 
The  ligature  may  now  be  passed  about  the  vessel  and  secured  with  a  knot. 

ATTT.T.ABT  ANEURYSU. 

The  causes  may  be  traumatic  or  idiopathic.  Of  the  traumatic  a  stab  or 
ballet  wmind  may  be  the  cause,  or  it  may  be  the  result  of  a  strain  or  dis- 
location. In  the  idiopathic  cases  there  is  some  weakness  in  the  walls  of 
the  vessel.  In  the  idiopathic  aneurysm  there  will  be  the  usual  symptoms, 
a  rapidly  growing  tumor  in  the  axillary  space,  pains  streaking  down  the 
atm,  weakened  and  perhaps  perceptibly  delayed  radial  pulse,  and  cedema. 
H  the  aneurysm  reaches  a  considerable  size,  it  is  likely  from  pressure  to 
cause  absorption  of  one  or  more  ribs,  a  portion  of  the  clavicle  and  chest 
wall.  The  shoulder  joint  may  also  be  involved.  /Xn  axillary  aneurysm 
ninally  grows  rapidly  in  consequence  of  the  lax  condition  of  the  surround- 
ing parts.    The  sac  also  readilv  becomes  inflamed  and  frequentlv  ruptures, 

TsEATlfBNT. — This  Consists  primarily  in  proxiinal  compression  of  the 
dnn]  portion  of  the  subclavian  artery,  or  if  pressure  fails,  in  lifjating  this 
portion  of  the  artery.  In  cases  in  which  this  is  not  practicable  the  axillary 
artery  may  be  ligated,  preferably  in  the  third  portion  of  its  course,  or  that 
portion  which  lies  below  the  pectoralis  minor  muscle. 

BRACHIAL  ANEURYSM. 
TTiis  may  be  traumatic  or  idi<ipathif.     The  aneurysm  may  be  situated 
m  any  portion  of  the  vessel.    The  brachial  artery  being  very  superficial,  the 
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also  require  ligation  in  consequence  of  wounds  implicating  the  brachial  or 
some  of  its  branches. 

Technic.  The  vessel  is  exposed  by  a  short  incision  along  the  internal 
border  of  the  coraco-brachialis  or  biceps  muscles.  The  artery  is  exposed 
after  dividing  the  integument,  superficial  and  deep  fascia.  The  internal 
cutaneous  and  ulnar  nerves  lie  internal,  the  median  nerve  to  the  outside, 
or  often  in  front,  and  the  venae  comites  on  either  side.  These  structures 
having  been  separated  by  blunt  dissection  the  aneurysmal  needle  is  passed 
about  the  vessel  from  within  outwards  and  the  vessel  ligated. 

Ligation  of  the  Radial  Artery,  This  may  be  required  in  case  of 
aneurysm  or  wounds  of  the  radial  or  some  of  its  branches.  In  its  upper 
third  the  vessel  is  quite  deep,  being  covered  by  the  integument,  superficial 
and  deep  fascia,  and  overlapped  by  the  supinator  longus  muscle.  In  the 
lower  two-thirds  of  its  course  it  is  superficial.  When  exposing  the  vessel 
the  arm  should  be  supinated  with  the  palm  up  and  an  incision  two  or  three 
inches  long  made  at  the  internal  border  of  the  supinator  longus  muscle.  In 
the  upper  third  the  incision  should  be  on  a  line  drawn  from  the  center  of 
the  bend  of  the  elbow  to  the  styloid  process  of  the  radius.  In  the  middle 
and  lower  thirds  the  vessel  is  exposed  by  an  incision  along  the  internal 
border  of  the  tendon  of  the  supinator  longus  muscle.  In  the  middle  third 
the  radial  nerve  lies  on  the  outside  of  the  artery.  The  artery  should  be 
separated  from  the  venre  comites  by  blunt  dissection,  and  the  aneurysmal 
needle  passed  about  it  from  without  inwards. 

Ligation  of  the  Ulnar  Artery.  This  may  be  required  for  aneurysm  or 
a  wound  of  the  vessel  or  some  of  its  branches.  The  upper  portion  of  the 
vessel  is  deeply  situated  beneath  the  superficial  flexor  muscles.  The  lower 
portion  is  superficial.  To  reach  the  vessel  in  the  lower  portion  of  the 
upper  third,  the  forearm  should  be  supinated,  and  an  incision  made  in  the 
course  of  a  line  extending  from  the  front  of  the  internal  condyle  of  the 
humerus  to  the  pisiform  bone.  The  integument  and  superficial  fascia  are 
divided  and  the  flexor  carpi  ulnaris  separated  from  the  other  flexor  mus- 
cles, and  drawn  inwards.  The  ulnar  nerve  will  be  seen  outside  of  the 
ulnar  artery.  The  artery  is  freed  from  its  veins  and  ligated.  The  middle 
and  lower  thirds  of  the  ulnar  artery  are  very  superficial.  Upon  the  ulnar 
side  is  the  flexor  carpi  ulnaris,  the  ulnar  nerve  being  upon  the  inside  and 
close  to  the  artery.  A  short  incision  is  sufficient  to  expose  the  vessel,  when 
it  is  separated  from  the  vcn^e  comites  and  ligated. 

Superficial  Palmar  Arch.  This  vessel  may  require  ligation  in  conse- 
quence of  a  wound.  The  arch  is  formed  by  the  continuation  of  the  ulnar 
across  the  palm  of  the  hand.  It  usually  anastomoses  with  the  superficialis 
volae  of  the  radial  to  complete  the  arch.  Its  situation  is  represented  by  a 
line  drawn  transversely  from  the  web  of  the  thumb  across  the  palm  of  the 
hand.  The  superficial  palmar  arch  is  covered  by  the  integument,  palmar 
fascia,  and  the  palmaris  brevis  muscle. 

Technic.  The  hand  and  wrist  should  be  rendered  bloodless  by  the 
application  of  an  Esmarch  bandage,  when  a  transverse  incision  two  inches 
long  is  made  across  the  palm  of  the  hand,  following  the  above  mentioned 
line.  The  integument,  palmar  fascia,  and  palmaris  brevis  muscle  are 
divided,  when  the  ends  of  the  vessel  are  exposed  and  ligated.     If  the  ves- 
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sel  is  not  readily  found,  the  bandage  may  be  slightly  loosened  so  as  to  iden- 
tify the  ends  of  the  vessel  by  the  bleeding. 

Deep  Palmar  Arch.  This  is  formed  by  the  terminal  part  of  the  radial 
anastomosing  with  the  deep  branch  of  the  ulnar.  It  is  situated  one-half  to 
tfaree-qoarters  of  an  inch  above  the  superficial  palmar  arch.     The  arch 


Fig.  167. — Outlines  of  arterial  system. 


from  the  base  of  the  metacarpal  l)one  of  the  little  finger  to  the 
upper  end  of  the  first  interosseous  space.     The  arch  lies  deep  in  the  palm, 
'     contact  with  the  base  of  the  metacarpal  hones  and  ligaments.    It  is  cov- 
by  the  flexor  tendons  of  the  fingers  and  ll:e  Hcxor  hrevis  pollicis. 
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Ligation.  The  hand  is  rendered  bloodless  by  the  application  of  the 
Esmarch  bandage,  when  a  transverse  incision  is  made  across  the  palm  at 
the  base  of  the  metacarpal  bones.  The  nerves  and  flexor  tendons  must  be 
carefully  avoided.  The  bleeding  vessel  may  be  located  either  by  following 
the  original  wound  or,  when  in  deep  tissues,  occasionally  loosening  the 
constriction  so  as  to  be  guided  to  the  vessel  by  the  bleeding. 

Ligation  of  the  External  Carotid.  This  vessel  extends  from  the  top 
of  the  thyroid  cartilage  to  the  space  between  the  neck  of  the  condyle  and 
the  external  auditory  meatus.  The  vessel  is  placed  in  a  triangle,  bounded 
by  the  sterno-mastoid  behind,  the  omo-hyoid  below,  and  the  posterior  belly 
of  the  digastric  and  stylo-hyoid  above.  It  is  covered  by  the  integument, 
platysma,  deep  fascia,  and  anterior  margin  of  the  sterno-mastoid.  It  is 
crossed  by  the  hypoglossal  nerve  and  by  the  lingual  and  facial  veins.  It 
may  be  necessary  to  ligate  the  external  carotid  in  case  of  wounds  of  the 
vessel  or  some  of  its  branches,  and  in  cases  of  pulsating  tumor  of  the  face 
or  side  of  the  head.  An  incision  about  three  inches  long  is  made  over 
the  anterior  border  of  the  sterno-mastoid  and  extending  from  the  angle 
of  the  jaw  to  the  cricoid  cartilage.  The  skin,  platysma,  and  deep  fascia 
are  divided,  the  hypoglossal  nerve  and  deep  veins  drawn  aside,  and  the 
vessel  ligated. 

Superior  Thyroid,  This  is  the  first  branch  given  off  from  the  external 
carotid.  Branches  of  this  vessel  are  often  divided  in  attempts  at  suicide. 
The  artery  can  usually  readily  be  reached  by  enlarging,  if  necessary,  the 
original  wound.  The  vessel  may  be  ligated  at  its  origin  by  making  a  short 
incision  along  the  anterior  border  of  the  sterno-mastoid  with  its  center  cor- 
responding to  the  top  of  the  thyroid  cartilage.  The  skin,  superficial  fascia, 
platysma  and  deep  fascia  are  divided,  and  the  sterno-mastoid  drawn  back- 
wards when  the  superior  thyroid  will  be  visible,  crossing  the  floor  of  the 
superior  carotid  triangle,  where  a  ligature  may  readily  be  passed  about  the 
vessel. 

Lingual  Artery.  This  is  the  second  branch  given  off  from  the  external 
carotid.  It  runs  upwards  and  inwards  to  the  ^eat  cornu  of  the  hyoid 
bone,  then  passes  horizontally  forwards,  and  finally  ascends  perpendicularly 
to  reach  the  under  surface  of  the  tongue,  which  it  supplies  under  the  name 
of  the  ranine  artery.  The  vessel  is  tied  by  making  an  incision  from  near  the 
symphysis  of  the  jaw  downwards  to  the  cornu  of  the  hyoid  bone,  and  then 
upwards  to  near  the  angle  of  the  jaw.  The  skin,  superficial  fascia,  platysma, 
and  deep  fascia  are  divided,  exposing  the  submaxillary  gland,  which  is  pulled 
upwards  by  a  dull  retractor.  The  digastric  triangle  is  now  exposed,  and 
stretching  across  the  upper  part  of  its  floor  is  the  hypoglossal  nerve,  while 
half  an  inch  or  so  below  the  nerve  is  the  ranine  vein.  The  muscle  is  lightly 
divided  between  the  nerve  and  vein,  when  the  artery  bulges  into  the  in- 
cision and  is  readily  secured. 

Facial  Artery.  This  vessel  may  be  ligated  as  it  crosses  the  inferior 
maxillary  bone.  An  incision  an  inch  long  is  made  in  front  of  the  anterior 
border  of  the  masscter  muscle,  directly  over  the  line  of  the  artery.  The 
skin,  fascia,  and  platysma  muscle  are  divided.  Before  making  the  incision 
the  skin  should  be  drawn  upwards  so  that  when  the  parts  are  at  rest  the 
scar  will  fall  below  the  jaw. 
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Internal  Carotid.    This  extends  from  the  bifurcation  of  the  comra 
carotid  at  the  upper  border  of  the  thyroid  cartilage  to  the  carotid  foram 
in  the  petrous  portion  of  the  temporal  bone.    This  vessel  supplies  the  an 
rior  part  of  the  brain,  the  eye  and  its  appendages,  and  sends  branches 
the  forehead  and  nose. 

Ligation  of  the  internal  carotid  may  be  required  in  stab  or  bul 
wounds  of  the  vessel,  and  for  an  aneurysm  of  some  one  of  its  branch 
In  penetrating  wounds  of  the  orbit  the  ophthalmic  artery  has  been  occ 
sionally  injured,  followed  by  the  formation  of  an  aneurysm.  The  incisi 
for  ligating  the  internal  carotid  is  the  same  as  that  for  ligating  the  extert 
carotid.  The  skin,  superficial  fascia  and  deep  fascia  are  divided,  and  t 
thyroid,  laryngeal,  lingual  and  facial  veins  avoided  or  double  ligated  ai 
divided.  The  sterno-mastoid  muscle  is  drawn  backwards,  and  the  hyp 
glossal  nerve  avoided  as  it  winds  about  the  occipital  artery.  The  arter 
which  lies  external  to  and  behind  the  external  carotid,  is  then  exposed,  ai 
the  aneurysmal  needle  passed  about  it  from  without  inwards,  care  beii 
taken  not  to  injure  the  internal  jugular  vein  or  the  pneumogastric  nerve. 
Gluteal  Artery.  This  vessel  may  require  ligation  in  consequence  of 
wound  or  an  aneurysm.  The  vessel  is  a  branch  of  the  posterior  trunk  < 
the  internal  iliac  artery,  and  emerges  from  the  pelvis  above  the  pyriform 
muscle  at  the  upper  part  of  the  great  sacro-sciatic  foramen.  The  artery  C2 
be  ligated  not  far  from  where  it  emerges  from  the  pelvis.  The  surface  gui< 
is  a  line  drawn  from  the  posterior  superior  spinous  process  of  the  ilium 
the  middle  of  the  great  trochanter.  The  junction  of  the  upper  and  midd 
thirds  of  this  line  crosses  the  artery  at  an  acute  triangle.  An  incision 
made  along  this  line,  its  center  corresponding  to  the  junction  of  the  uppi 
and  middle  thirds  of  the  line.  The  skin  and  fascia  are  divided,  the  fibei 
of  the  gluteus  maximus  and  medius  separated,  when  at  the  bottom  of  tt 
wound  the  artery  can  be  felt  and  ligated. 

Sciatic  Artery.  This  vessel  is  a  branch  of  the  internal  iliac  and  leav< 
the  pelvis  through  the  great  sacro-sciatic  foramen  below  the  tendon  of  tl 
pyfiformis  muscle.  The  artery  descends  between  the  tuberosity  of  tli 
ischium  and  the  great  trochanter  of  the  femur.  The  surface  guide  is 
line  drawn  from  the  posterior  superior  s[)ine  of  the  ilium  to  the  exterm 
border  of  the  tuberosity  of  the  ischium.  At  the  junction  of  the  lower  an 
middle  thirds  an  incision  three  inches  long  is  made  directly  across  the  lin( 
The  skin  and  fascia  are  divirled  and  the  fihors  of  tho  i;:luteus  niaxinni 
separated.  At  the  bottom  of  the  wound  are  situated  the  sciatic  artery,  an 
the  lesser  and  greater  sciatic  nerves.  Avoiding  the  nerves  the  artery  ca 
readily  be  ligated. 

Femoral  Artery.  This  vessel  may  require  ligation  for  an  aneurysm  c 
the  femoral  or  popliteal  artery,  or  in  consequence  of  a  wound  of  the  femorr 
or  one  of  its  branches. 

The  aneurysm  may  be  traumatic  or  idiopathic. 

In  traumatic  aneurysm  the  tourniquet  should  be  applied  well  abov 
the  sac.  The  sac  is  then  laid  open,  the  clots  turned  out,  and  both  ends  o 
the  vessel  secured.  In  idiopathic  aneurysm  ]:)roximal  compression  should 
first  be  tried,  and»  failing  in  this,  a  proximal  ligation  should  be  done  upoi 
the  femoral  or  external  iliac. 
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A  popliteal  aneurysm  is  usually  idiopathic  and  can  be  treated,  if  the 
sac  is  not  inflamed;^  by  flexing  the  leg  well  up  on  the  thigh,  or  by  proximal 
compression,  or  ligation. 

Ligation  of  the  Femoral  Artery.  The  surface  guide  is  represented  by  a 
line  which  extends  from  midway  between  the  anterior  superior  spinous  pro- 
cess of  the  ilium  and  the  symphysis  pubis  to  the  internal  surface  of  the  in- 
ternal condyle  of  the  femur.  The  femoral  may  be  ligated  in  any  part  of 
its  course,  although  from  three  to  five  inches  below  Poupart's  ligament  is 
considered  the  most  favorable  site.  The  muscular  guide  is  the  internal 
border  of  the  sartorius.  An  incision  is  made  beginning  three  inches  below 
Poupart's  ligament  and  extending  downwards  three  inches.  The  integu- 
ment, superficial  and  deep  fascia  are  divided.  The  internal  saphenous  vein 
lies  upon  the  inside  of  the  incision.  The  sheath  of  the  femoral  vessels  is 
placed  just  under  the  sartorius  muscle.  The  sheath  of  the  vessel  should 
be  opened  upon  its  outer  side  and  the  aneurysmal  needle  passed  from  within 
outwards. 

Popliteal  Artery.  This  vessel  extends  from  the  femoral  opening  in 
the  adductor  magnus  muscle  to  the  lower  border  of  the  popliteus  muscle. 
The  artery  lies  on  the  posterior  surface  of  the  internal  condyle,  the  pos- 
terior ligament  of  the  knee  joint  and  the  popliteus  muscle.  The  vein  and 
the  internal  popliteal  nerve  are  superficial  to  the  artery,  the  nerve  often 
crossing  the  artery  near  the  center  of  the  popliteal  space.  The  vessel  is 
preferably  ligated  in  the  upper  part  of  the  space.  The  incision  should  be 
about  three  inches  long  and  extend  through  the  center  of  the  space.  After 
dividing  the  skin  and  fascia,  considerable  connective  tissue  and  fat  will 
have  to  be  separated,  when  the  internal  popliteal  nerve  will  be  seen,  and 
just  internal  to  this  the  vein,  which  is  somewhat  external  to,  but  slightly 
overlaps,  the  artery.  The  vein  and  nerve  arc  drawn  outwards  and  the  liga- 
ture passed  from  without  inwards. 

Posterior  Tibial  Artery. — This  vessel  arises  at  the  bifurcation  of  the 
popliteal  and  extends  down  the  back  of  the  leg  to  a  point  between  the  in- 
ternal malleolus  and  the  tuberosity  of  the  os  calcis.  The  artery  in  its  course 
down  the  leg  is  covered  by  the  superficial  muscular  layers  of  the  calf  of  the 
leg.  It  may  be  reached  through  either  one  of  two  routes.  First,  an  incision 
four  to  five  inches  loncj  is  made  i)Osteriorly  in  the  center  of  the  calf  divid- 
ing the  skin  and  su|:)erficial  fascia.  The  gastrocnemius  and  soleus  are  divid- 
ed by  blunt  dissection  and  the  deep  fascia  incised.  This  exposes  the  vessel 
when  it  may  be  ligated.  Or  an  incision  may  be  made  just  behind  the  tibia, 
the  internal  saphenous  vein  avoided,  and  the  attachments  of  the  soleus 
divided.  The  soleus  is  then  lifted,  the  deep  fascia  divided,  and  the  vessel 
exposed  and  ligated.     The  nerve  is  external  to  the  artery. 

Anterior  Tibial  Artery.  This  vessel  is  given  off  from  the  popliteal 
at  the  lower  border  of  the  popliteus  muscle.  It  ])a5ses  forwards  between  the 
tibia  and  fibula  ami  just  above  the  interosseous  membrane  it  descends  to 
the  bend  of  the  ankle,  where  it  is  superficial  an:l  becomes  the  dorsalis  pedis. 
The  vessel  in  the  upper  part  of  its  course  is  deeply  situated,  but  may  be 
ligated  by  making  an  incision  which  commences  from  three  to  four  inches 
below  the  head  of  the  tibia  and  extends  downwards  external  to  the  border 
^  the  tibialis  anticus  and  the  crest  of  the  tibia  for  about  three  inches.    The 


SURGICAL  AFFECTIONS  OF   THE   BLOODVESSELS  ; 

skin  and  fascia  are  divided,  as  well  as  the  intermuscular  septum  wh 
connects  the  tibialis  anticus  with  the  extensor  longus  digitorum.  Th 
muscles  are  separated  when  deep  down  at  the  bottom  of  the  wound,  < 
on  the  interosseous  membrane  may  be  felt  the  artery,  where  it  may  be 
cured.  The  wound  must  be  well  retracted  during  the  operation.  1 
artery  has  on  its  outer  side  the  anterior  tibial  nerve  and  is  accompanied 
the  venae  comites.  For  the  purpose  of  tying  the  vessel  in  the  lower  f 
of  its  course,  an  incision  three  inches  long  may  be  made  three-quarters 
an  inch  external  to  the  crest  of  the  tibia.  The  integument  and  fascia  be 
divided,  the  tibialis  anticus  is  separated  from  the  extensor  proprius  polli 
when  the  anterior  tibial  vessels  are  seen,  the  nerve  superficial  and  art 
lying  upon  the  tibia,  with  a  vein  upon  either  side.  The  nerve  and  veins 
separated  from  the  vessel,  and  the  artery  ligated. 

The  Dorsalis  Pedis  Artery,  This  vessel  is  a  continuation  of  the  antei 
tibial.  It  passes  forwards  from  the  bend  of  the  ankle  to  the  back  part 
the  first  interosseous  space,  where  it  divides  into  two  branches,  the  dors 
hallucis  and  the  communicating  artery.  The  pulsation  of  the  artery  n 
be  readily  felt  and  the  vessel  secured  by  making  an  incision  two  inches  Ic 
on  the  outer  side  of  the  extensor  proprius  pollicis.  The  fascia  being  divic 
the  artery  will  be  exposed,  with  the  nerve  upon  its  outer  side. 


CHAPTER  XI. 

SURGICAL  AFFECTIONS  OF  THE  NERVES. 

STBUCTUBE  OF  THE  HEBYES. 

The  peripheral  nerves  are  peculiar  in  that  they  are  without  a  bony  cov- 
ering. Consequently  they  are  frequently  injured.  The  peripheral  nerves  are 
formerl  bv  the  collection  of  nerve  fibers  into  bundles  known  as  funiculi,  and 
art  surrounrlcd  by  a  connective  tissue  sheath  known  as  the  perineurium. 
Several  bundles  are  again  bound  together  by  a  fibrous  sheath  to  form  a 
nerve,    Thi*»  .sheath  is  known  as  the  epineurium. 

Tjik  IIiSTOUMiv  OF  A  Xekve  Fiber. — Every  nerve  fiber  is  made  up  (i) 
of  an  axon,  or  axis-cylinder;  (2)  a  medullary  sheath:  (3)  the  sheath  of 
Schwann,  or  neurilemma.  The  axis-cylinder  is  apparently  the  essential  part 
of  the  nerve  filx.'r.  The  myelin  or  medullary  sheath  is  of  a  whitish  color  and 
{:t»u]]ff)Si'(\  largely  of  fat  and  water,  and  makes  up  the  greatest  part  of  the 
nerve.  The  medullary  sheath  is  interrupted  at  certain  regidar  intervals  by 
const riction^,  which  are  known  as  the  nodes  of  Ranvier.  The  neurilemma, 
or  slic-atli  of  Schwann,  is  a  delicate  membrane  having  a  prominent  nucleus 
for  t",i(]\  iiil<'rnude. 

Nerves  are  ^uj)j)licd  with  l)l<x)d  vessels  which  penetrate  the  epineurium, 
pa"--!  between  and  into  the  funiculi  and  break  up  into  capillaries,  which  sur- 
round llw  individual  nerve  fibers.  Lym])hatic  spaces  are  not  known  to  be 
prr-.cnt   in  the  nerve  internal  in  its  sheath. 

NEURITIS  OR  INFLAMMATION  OF  A  NERVE. 

TIk'  causes  of  neuritis  have  been  divided  into  (  i  )  traimiatic,  (2)  toxic, 
(;^)  cachectic.  I'nder  the  second  class  are  included  such  substances  as  alco- 
hol, lead,  arsenic,  mercury,  zinc,  coi)])er.  ])hosj)horus,  and  carbonic  acid,  as 
well  as  the  toxic  prodiict>  of  actUe  infectious  fevers.  Under  the  third 
division  are  inchided  tli«»e  due  to  (lial)etes.  rheumatism,  gout,  cancer,  and 
arterio-•^clero^is. 

.X'enritis  has  been  divided  into  the  acute  and  chronic  cases;  pathologi- 
callv  into  the  parenchymatous  an<l  iiUerstitial. 

The  acute  cases  are  usually  due  to  infectious  diseases,  alcohol,  or  pyo- 
genic* infection.  In  these  the  axones  and  medullary  sheaths  are  the  seats 
of  the  greatest  changes.  These  structures  are  broken  up,  and  partially  dis- 
ap])ear.  the  neurilemma,  with  an  increased  number  of  nuclei,  remaining. 

The  interstitial  or  chronic  form  is  frequently  traiunatic,  due  to  a  cold, 
rheumatism,  overwork,  or  debility.  In  the  chronic  cases  the  inflammatory 
process  affects  princi]>ally  the  connective  tissue  of  the  ner\'e,  which  is  prim- 
arilv  intillrated.  the  infiltrate  subse(|uently  being  converted  into  connective 
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Clinical  Course  of  Acute  Neuritis. — There  is  pain,  local  sensitive- 
ness, a  swelling  of  the  nerve,  with  fever,  and  quickly  occurring  paresis  or 
paralysis  of  the  parts  which  are  supplied  by  the  affected  nerve.  Acute  neuri- 
tis is  a  comparatively  rare  disease. 

CHRONIC  NEUBITIS. 

This  is  a  very  frequent  condition.  It  is  often  the  consequence  of  anaemia, 
overwork,  care,  loss  of  sleep,  and  debility  in  young  women.  The  process 
comes  on  gradually,  the  patient  feeling  debilitated,  while  there  is  an  aching 
pain  in  an  extremity,  usually  an  arm,  or  in  both  arms,  with  numbness  and 
weakness.  The  patient  is  unable  to  use  the  affected  member  to  any  extent. 
If  the  inflamed  nerves  arc  pressd  upon  they  arc  found  to  be  sensitive.  There 
is  seldom  any  rise  of  temperature. 

Diagnosis. — The  process  is  to  be  differentiated  from  neuralgia  by  the 
absence  of  paroxysms  of  pain,  and  from  rheumatism  by  the  natural  condition 
of  the  joints  and  muscles,  the  absence  of  fever,  and  the  sensitiveness  of  the 
nerve.    The  prognosis  is  almost  always  good. 

Treatment. — First,  the  cause  if  possible  should  be  corrected.  This 
may  be  the  use  of  alcohol,  mercury,  lead,  phosphorus,  or  other  exogenous 
substances.  The  second  important  consideration  is  rest.  The  affected 
nerve  should  have  absolute  rest.  If  the  inflammation  is  marked  and  the  part 
affected  an  arm,  this  should  be  put  in  a  sling;  if  the  inflamed  nerve  is  in 
a  lower  extremity  the  patient  should  be  put  to  bed;  worry  should  be  re- 
lieved, sleep  encouraged,  nourishing  food  administered,  and  the  hygienic 
surroundings  of  the  patient  if  possible  improved. 

Tonics  are  nearly  always  indicated,  such  as  quinine,  iron,  arsenic,  and 
nux  vomica.  These  may  be  made  very  conveniently  into  a  pill,  with 
taraxacum.  Galvanism  is  also  beneficial  in  this  class  of  cases,  and  may  be 
applied  once  each  day. 

NEUEALGIA. 

This  may  be  described  as  an  acute  paroxysm  of  pain  extending  through- 
out the  area  of  distribution  of  a  sensitive  nerve. 

The  causes  of  neuralgia  are  cold,  malaria,  anaemia,  acute  rheumatism, 
and  syphilis.  Persons  of  a  neurotic  temperament,  especially  when  debili- 
tated and  anaemic,  are  likely  to  suffer  from  neuralgia.  In  some  cases  the 
nerve  is  the  site  of  an  inflammatory  process. 

TIC  DOULOUEEUX. 

This  form  of  neuralgia  is  usually  confined  to  the  fifth  nerve.  It  is 
characterized  by  the  paroxysms  coming  on  suddenly,  having  great  intensity, 
and  lasting  for  but  a  few  moments.  The  process  often  appears  in  the  supra- 
orbital, infra-orbital,  temporal,  and  inferior  maxillary  branches  of  the  fifth 
nerve.  The  ])aroxysm  may  be  brought  on  by  anything  which  will  cause 
nervous  irritation,  such  as  the  slamming  of  a  door,  a  gust  of  wind,  attempt- 
ing to  speak,  to  eat,  or  to  enter  into  conversation.  The  pain  is  of  such 
severity  that  the  patient  ordinarily  ceases,  if  speaking,  puts  his  hand  up  to 
the  side  of  his  face  as  if  to  protect  it  rather  than  to  make  pressure  upon  it; 
often  opens  the  mouth  and  moves  the  tongue  backwards  and  forwards  as  if 
to  cool  the  parts;  while  the  muscles  of  the  face  are  frequently  contracted 
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and  the  affected  side  of  the  face  contorted.  A  paroxysm  lasts  for  but  a 
moment  or  two  and  then  disappears,  when  the  patient  resumes  his  former 
occupation.  The  paroxysm  may  return  every  half  hour,  or  perhaps  not  for 
several  days. 

Diagnosis. — The  diagnosis  is  ordinarily  easy.  The  pain  is  nearly 
always  situated  in  some  branch  of  the  fifth  nerve,  comes  on  in  short  par- 
oxysms of  the  greatest  severity,  which  lasts  but  for  a  moment  or  two  and 
then  disappears. 

Treatment  of  Neuralgia. — The  cause  if  possible  should  be  corrected. 
If  the  patient  is  anaemic  he  should  be  given  iron;  if  he  has  malaria,  quinin; 
if  suffering  from  syphilis,  mercury  or  potash.  Nearly  all  persons  suffering 
from  neuralgia  are  anaemic  and  more  or  less  debilitated,  and  should  be  given 
as  a  rule  quinin,  iron,  arsenic  and  strychnin.  Quinin  may  be  given  in  five 
g^ain  doses  two  or  three  times  a  day ;  strychnin  in  gradually  increasing 
doses  up  to  one-twentieth,  one-fifteenth  or  perhaps  one-tenth  of  a  g^ain 
three  or  four  times  a  day,  or  until  there  are  muscular  twitchings.  The  part 
should  also  be  protected  from  cold  and  dampness.  Galvanism  is  often 
serviceable.  The  diet  should  be  full  and  contain  a  quantity  of  fat-producing 
foods. 

In  cases  of  severe  and  inveterate  neuralgia  in  which  internal  medication, 
dry  heat  and  galvanism  are  of  no  avail,  nerve  stretching — neurectasy — is 
often  of  signal  service.  This  treatment  may  be  applied  to  any  of  the  acces- 
sible nerves,  but  is  most  frequently  resorted  to  in  severe  cases  of  sciatic 
neuralgia.  The  sciatic  nerve  is  readily  exposed  by  an  incision  three  inches 
long  just  below  the  gluteus  maximus  muscle  and  midway  between  the  biceps 
and  vastus  externus.  After  dividing  the  skin  and  fascia  the  connective 
tissue  is  separated  by  blunt  dissection  and  the  nerve  readily  exposed.  The 
nerve  is  stretched  by  hooking  one  or  two  fingers  under  it  and  making  steady 
but  very  strong  traction  upwards  for  from  two  to  three  minutes.  After  rest- 
ing a  moment  the  process  may  be  repeated.  The  nerve  will  stand  all  the 
traction  that  a  strong  man  can  make  with  one  or  two  fingers.  The  force 
necessary  to  rupture  the  sciatic  nerve  varies  from  eighty-six  to  two  hundred 
pounds  in  the  cadaver.  Stretching  breaks  up  adhesions,  changes  the  nutri- 
tion of  the  nerve,  and  for  a  time  paralyzes  sensation.  The  relief  of  pain  is 
immediate  and  usually  permanent. 

NEXmOTOMY,  OR  DIVISION  OF  A  NERVE,  AND  NEURECTOMY,  OR  EXCIS- 

ION  OF  A  NERVE. 

These  two  operations  may  be  considered  together.  They  have  both 
been  extensively  resorted  to  in  cases  of  severe  neuralgia.  Neurotomy  for 
pain  in  a  sensitive  nerve  is  very  seldom  done  at  the  present  time.  Neu- 
rectomy, or  evulsion,  is  frequently  employed,  especially  in  cases  of  severe 
neuralgia  of  one  or  more  branches  of  the  fifth  nerve.  The  supra-orbital 
nerve  is  a  branch  of  the  ophthalmic,  or  first  division  of  the  fifth,  and  reaches 
the  face  through  the  supra-orbital  foramen  or  notch.  This  foramen  is 
situated  at  the  junction  and  inner  and  middle  thirds  of  the  eyebrow.  In 
cases  of  inveterate  supra-orbital  neuralgia  which  has  resisted  internal  medi- 
cation, the  supra-orbital  nerve  may  be  avulsed  through  a  curvilinear  in- 
cision one  inch  in  length  in  the  eyebrow.     The  nerve  is  seen  as  a  white 
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thread  emerging  from  the  supra-orbital  notch.  It  is  seized  with  artery  for- 
ceps, divided  peripherally,  separated  as  far  back  of  the  notch  as  possible, 
and  then  twisted  or  torn  out.  If  the  nerve  passes  through  a  foramen  the 
bridge  should  be  chiseled  away.    The  wound  is  closed  with  a  cat-gut  strand. 

INTRA-ORBITAL  NETJEALOIA. 

The  infra-orbital  nerve  is  a  branch  of  the  superior  maxillary,  and 
reaches  the  face  throufj^h  the  infra-orbital  canal.  In  cases  of  inveterate 
neuralgia  of  the  fifth  this  branch  is  frequently  involved.  The  nerve  may 
be  exposed  by  making  an  incision  one  inch  in  length  just  beneath  the 
orbital  surface  of  the  supcric^r  maxillary  and  over  its  inner  third.  The 
deeper  tissues  are  carefully  divided  down  to  the  foramen,  from  which  the 
nerve  is  seen  making  its  exit.  The  foramen  should  be  opened  by  cutting 
away  the  bridge  of  bone  with  a  chisel  and  the  canal  broken  open  on  the 
floor  of  the  orbit.  The  nerve  is  then  seized  with  artery  forceps,  divided  peri- 
pherally, lifted  out  of  its  canal  as  far  back  as  is  possible,  twisted  and 
avulsed. 

INTERIOR  DENTAL  NEURALGIA. 

In  cases  of  intractable  neuralgia  of  this  nerve  it  may  be  exposed  by 
making  an  incision  beginning  just  behind  the  angle  of  the  jaw  and  extend- 
ing forwards  for  two  inches.  The  incision  is  then  displaced  upwards  and 
one  and  one-quarter  inches  above  the  angle,  the  masseter  muscle  separated 
from  the  rannis  for  a  short  distance  and  a  half-inch  trephine  applied.  The 
removal  of  a  button  of  bone  in  this  position  exposes  the  nerve  as  it  enters 
the  inferior  dental  canal.     The  nerve  is  then  hooked  up  and  avulsed. 

The  Use  of  Osniic  Acid  in  Cases  of  Iv.veteratc  Neuralgia. — This  treat- 
ment in  cases  of  tic  douloureux  has  become  to  some  extent  popularized  in 
this  country  by  the  work  of  Dr.  J.  \\.  Murphy.  It  is  claimed  that  the  in- 
jection of  osmic  acid  produces  a  condition  of  atrophy  in  the  nerve  which 
is  not  followed  by  regeneration,  and  that  the  results  are  more  permanent 
than  thev  are  folio winer  avulsion  or  neurectomv.  The  treatment  mav  be 
carried  out  either  with  or  without  an  incision.  The  nerve  indicated  may 
be  exposed  by  an  incision,  when  from  five  to  ten  drops  of  a  one  per  cent, 
solution  of  osmic  acid  in  water  are  injected  into  the  nerve  and  surround- 
ing structures.  Without  incision  the  location  of  the  nerve  is  determined 
and  the  same  injection  carried  as  nearly  as  possible  into  the  nerve  and  sur- 
rounding structures. 

REMOVAL  OF  THE  OASSERIAN  GANGLION. 

In  cases  of  persistent  neuralgia  of  some  one  or  more  branches  of  the 
fifth  nerve  which  has  resisted  all  of  the  ordinary  methods  of  treatment,  the 
Gasserian  ganglion  may  be  removed.  The  ganglion  rests  upon  the  anterior 
surface  of  the  apex  of  the  [)etrous  ])ortion  of  the  temporal  bone.  It  may  be 
reached  by  turning  down  a  large  osteoplastic  flap  from  the  temporal  region, 
separating  the  dura  and  lifting  the  brain  with  a  long  flat  retractor.  The 
dura  is  separated  along  the  anterior  surface  of  the  petrous  portion  of  the 
temporal  bone  and  in  tlie  middle  fossa  until  the  inferior  maxillary  nerve  as 
it  passes  to  the  foramen  ovale  is  reached,  being  careful  not  to  rupture  the 
middle  meningeal  artery  as  it  emerges  from  the  foramen  spinosum.    The 
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superior  maxillary  nerve  as  it  passes  to  the  foramen  rotundum  is  then  iden- 
tified, and  these  two  nerves  drawn  upon  and  divided  close  to  their  foramen, 
when  they  are  seized  with  artery  forceps  and  the  ganglion  avulsed.  This 
operation  is  difficult  and  attended  with  considerable  risk,  but  when  success- 
fully performed  it  is  usually  curative  of  the  neuralgia. 

NXTJEALOIA  OF  SCARS  AND  STUMPS. 

A  sensitive  nerve  may  be  caught  in  the  healing  of  a  wound  and  sub- 
sequently the  cicatrix  becomes  painful.  If  no  known  nerve  is  implicated,  the 
scar  should  be  excised. 

Occasionally  after  an  amputation  in  which  the  nerves  are  cut  long, 
the  stump  becomes  very  painful.  This  condition  occurs  more  especially  in 
stumps  which  suppurate  and  is  due  to  the  irritation  and  pinching  which  the 
nerve  receives  in  the  healing  process  and  in  the  cicatrix,  especially  when  the 
nerve  is  much  irritated,  it  forms  upon  its  extremity.  A  bulb  is  made  up 
of  new  connective  tissue  and  enclosing  many  sensitive  nerve  fibers.  The 
bulb  may  become  enclosed  in  the  cicatrix  and  be  greatly  irritated  by  the 
contraction  of  the  same,  the  pressure  of  an  artificial  limb,  or  in  consequence 
of  muscular  contraction.  In  these  cases  there  is  likely  to  be  as  many  sen- 
sitive bulbs  as  there  are  prominent  nerves.  The  bulbs  often  reach  the  size 
of  the  end  of  the  little  finger.  They  are  usually  quite  sensitive  and  can  be 
readily  felt  beneath  the  skin  as  firm,  oblong,  elastic  tumors. 

Treatment. — This  consists  in  exposing  the  bulb  or  bulbs  by  an  in- 
cision along  the  course  of  the  nerve,  dragging  the  nerve  out,  and  resecting 
the  bulb  and  something  of  the  healthy  nerve. 

INJTJEIES  TO  NERVES-CONTUSIONS.  LACERATIONS  AND  WOUNDS. 

In  consequence  of  the  ex])osed  position  of  the  peripheral  nerves  they 
are  subject  to  various  traumatisms. 

The  symptoms  of  a  contusion  or  laceration  affecting  a  sensitive  nerve 
are  pain,  which  is  usually  severe ;  shock,  which  may  be  pronounced ;  sensi- 
tiveness over  the  injured  nerve ;  numbness,  or  a  sensation  as  of  pins  and 
needles ;  or  a  loss  of  sensation  and  possibly  ])aralysis  throughout  the  area 
of  distribution  of  the  nerve  im])licate(l.  Loss  of  sensation  is  often  less 
affected  than  is  loss  of  motion,  and  fre(iucntly  is  sooner  recovered  from.  In 
determining  the  nerve  injured  the  surgeon  must  note  the  muscles  paralyzed 
and  the  area  deprived  of  sensation.  This,  with  the  known  nerve  supply, 
will  readily  show  the  nerve  injured.  If  a  nerve  is  irritated  or  contused,  but 
not  divided,  there  is  likely  to  be  pain  throughout  the  area  of  its  distribution, 
with  altered  sensation,  and  often  painful  muscular  twitchings. 

Treatment. — The  part  should  be  put  at  rest  and  the  pain  relieved,  if 
necessary,  by  mor])hine.  If  there  is  much  inllamniatory  exudate,  a  com- 
press and  snugly-fitting  bandage  may  be  necessary.  After  the  acute  symp- 
toms have  subsided,  and  in  the  absence  (►f  ])aralysis.  galvanism  and  massage 
are  serviceable.  In  case  an  inij)ortant  nerve  has  been  divided,  resulting  in 
paralysis  and  loss  of  sensation  to  important  structures,  the  nerve  should 
be  immediately  ex])ose(l  under  ])roj)er  antiseptic  precautions  and  its  ends 
reunited  by  suture.  The  i)rocess  of  reuniting  a  nerve  after  division  has 
been  divided  into  immediate  and  rem<>te,  or  i^rimarv  and  secondary  suture. 
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If  the  nenre  is  properiy  sutured  function  is  likely  to  be  re-estabUshed  ii 
from  ten  to  fourteen  days,  without  marked  degeneraticm  either  in  tb 
nenre  or  the  tissues  which  it  sufiplies.  In  some  cases  the  nerve  seem 
almost  immediately  capable  of  transmitting  ner\'e  influences,  and  function  i 
restored  inside  of  twentv-four  hours. 

Tecknic  of  Sent  Suture, — ^An  incision  sufRciently  long  should  h 
made  over  tbe  course  of  the  ner\'e,  so  as  to  thoroughly  expose  the  two  ends 
In  the  case  of  the  long  ner\-es  the  ends  are  likely  to  be  separated  for  fron 
cme  to  three  inches,  in  consequence  of  contraction  and  retraction  of  tissue 
The  ends  of  the  nerves  are  picked  up  with  forceps  and  sutured  with  silk 
In  suturii^  a  nerve  a  small  round  needle  should  be  used,  carr\*ing  a  mediun 
sized  silk  thread.  Two  sutures  are  passed  directly  through  the  nerve,  on 
perpendicular  the  other  transverse.  Additional  sutures  may  be  takei 
through  the  epineurium  if  thought  best.  The  sutures  are  tied  loosely.  s< 
that  the  ends  of  the  ner%'e  simply  touch  each  other.  Even  if  there  is  j 
slight  interval,  no  harm  is  done.  If  the  sutures  are  tied  tightlv  the  nervf 
fibers  at  the  cut  ends  are  bent,  turned  to  the  side,  union  hindered,  and  res 
toration  of  function  delayed  or  prevented.  If  primary  nerve  suture  i; 
done  properly  and  aseptically  restoration  of  function  can  be  sccureil  ii 
almost  everv  case. 

Secondary  Nen'c  Suture. — By  this  is  meant  the  suture  of  a  divideii 
nerve  after  an  inten-al  which  may  be  represented  by  days  or  even  months 
Following  section  of  a  peripheral  nerve  there  is  a  separation  of  the  ends 
of  from  two  to  three  inches,  and  there  is  formed  about  each  end  a  bulb 
which  consists  of  fibrous  tissue  and  nerve  fibers.     The  proximal  bulb  i; 
larger  than  the  distal,  and  their  size  depends  very  nuicli  u|K»n  the  presence 
or  absence  of  irritation,  such  as  infection,  pressure  of  contractincr  muscles 
or  the  irritation  of  a  cicatrix.     Following  section,  the  axis-cylitulors  anJ 
medullary  sheaths  break  up  into  fat  drops  and  disappear.    The  norvo  the!i 
consists  of  but  little  more  than  a  fi])rous  cord.     Sensation  and  nunion  arc 
lost  throughout  the  area  supplied  by  the   divided  nerve,  anil   the  tissue:! 
undergo  atrophy.     In  some  cases   following  division  of  a  nerve  wiihoul 
suture  sensation  and  motion  are   partially  or   completely  restored.      Thi.^ 
does  not  mean  necessarily  that  the  two  ends  of  the  nerve  liave  reunited, 
but  rather  that  the  functions  of  the  divided  nerve  have  been  taken  up  by 
adjacent  or  anastomosing  nerves.     Xot  infre(|uently  a  nuisole  or  group  i>l 
muscles  have  a  double  nerve  supply.      This  is  well  illiistrate«l  in  the  case 
of  the  tnptzms,  where  the  spinal  accessory  is  occasionally  diviiled  in  the 
removal  of  the  cervical  glands,  with  sul)se(|nent  shoulder  drop  and  marked 
deformity.     Function  usually  returns  to  these  muscles,  in  consequence  of 
their  nerve  supply  from  the  anterior  branches  «»t  the  third  ami  fourth  cer- 
vical and  an  anastomosing  branch  from  the  sec(»nd.     As  a  rule,  however, 
it  may  be  stated  that  after  section  of  a  peripheral  nerve  and  without  suture 
loss  of  function  is  complete  and  permanent. 

Clinically  and  experimentally  it  has  been  repeatedly  tlenionstrated  that 
hnctkm  can  be  restored  in  a  considerable  number  of  cases  by  secondary 
ntrnv.  The  longer  the  time  which  has  elapsed  between  section  of  the  nerve 
aad  tature  the  less  likelihood  there  is  of  success.  If  the  interval  is  only  a 
'  J,  or  two  or  three  months,  o^^  '        ^  likely  to  succeed.    If  the 
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interval  is  more  than  six  months  one  will  fail  in  the  great  majority  of  case;. 

Technic  of  the  Operation. — If  the  nerve  is  a  superficial  one  the  bulbous 
ends  can  usually  be  felt  as  round  or  oblong,  hard,  and  quite  sensitive  en- 
largements which  readily  roll  under  the  finger  during  the  examination. 

An  incision  is  made  in  the  long  axis  of  the  nerve,  the  bulbs  exposed. 
separated  and  freely  removed  by  "dividing  the  nerves  direcdy  behind  the 


Fig.  168. — Secondary  suture  of 


idging  the  defect  with  silk. 


Fig.  169.— Showing  a  bridge  of  muscle  in  the  sciatic  nerve  nf  a  dug.     21st  day. 


St  day. 


bulbs.  There  will  usually  then  be  an  interval  of  two,  three  or  four  inches 
between  the  cut  ends,  which  should  be  bridged  over  with  several  strands  of 
silk  (Fig.  168). 

The  nerve  should  not  be  stretched  and  no  effort  made,  if  the 
interval  exceeds  one  inch,  to  bring  the  ends  together.  The  formation 
of  a  connecting  link  in  the  way  of  a  bridge  or  scaffolding  is  sufficient  in 
recent  cases  to  re-establish  the  nerve  impulses  through  the  peripheral  end 
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of  die  nerve,  and  stimulates  both  ends  of  the  nerve  to  take  on  reparative 
process.  The  scaffolding  and  gap  between  the  ends  of  the  separated  nerve 
are  filled  by  inflammatory  exudate,  which  becomes  organized  and  through 
the  neurilemma  sheaths  and  nuclei  from  each  end  of  the  nerve  send  pro- 
longations. It  is  now  pretty  well  established,  as  I  advocated  in  1898  in  an 
article  on  Injuries  to  Peripheral  Nerves  and  Their  Surgical  Treatment, 
read  before  die  American  Medical  Association,  that  the  axis-cylinders  in 
the  case  of  nerve  suture  are  produced  by  the  neurilemma  and  its  nucleL 
These  delicate  threads  or  offshoots  from  the  neurilemma  nuclei  are  every- 
where to  be  seen  on  section  and  form  the  subsequent  axis-cylinders,  and 
unite  in  the  center  of  the  bridge  until  finally  the  repair  is  sufficient  so  that 
the  function  of  the  nerve  is  restored. 

Instead  of  making  a  bridge  of  strands  of  silk,  a  portion  of  the  peri- 
pheral nerve  may  be  resected  from  an  animal  and  inserted  into  the  gap ;  or, 
if  the  wound  is  favorably  situated,  a  portion  of  the  adjacent  muscle  with 
its  fascia  may  be  inserted  into  the  gap  (Fig.  169).  If  the  nerve  is  quite 
large  it  may  be  partially  divided  at  a  suitable  distance  from  each  extrem- 
ity, split  and  these  pieces  turned  down  as  flaps  to  bridge  the  defect  (Fig. 
170). 

SKIN-GRAFTING. 

Skin-grafting  is  employed  to  hasten  the  healing  of  large  ulcerating 
surfaces,  and  to  cover  fresh  wounds  in  which  the  borders  of  the  skin  can- 
not be  approximated.  Before  grafting  an  ulcer,  the  surrounding  skin  and 
surface  of  the  ulcer  should  be  rendered  aseptic,  and  the  surface  of  the  granu- 
lations removed  by  a  sharp  curette,  knife  or  shears.  The  hemorrhage  is  to 
be  arrested  following  the  curettement  by  the  application  of  compresses 
wrung  out  of  hot  water.  The  skin  from  which  the  grafts  are  to  be  taken  is 
also  to  be  asepticized. 

Reverdin's  Method. — Small  pieces  of  the  epidermis  are  cut  with  scissors 
and  placed  upon  the  ulcer  at  different  points,  to  act  as  islands  for  the  epi- 
dermization  of  the  surrounding  areas. 

Thiersch's  Method. — This  procedure  is  pretty  generally  resorted  to  at 
the  present  time  in  suitable  cases. 

Technic. — ^The  ulcer  and  skin  surface  are  prepared  as  before.  The 
most  suitable  areas  from  which  to  remove  the  grafts  are  the  anterior  and 
lateral  surfaces  of  the  thighs.  In  cutting  the  grafts  the  surface  from  which 
the  grafts  are  to  be  taken  is  put  upon  the  stretch  by  upward  and  downward 
traction,  and  the  surface  moistened  with  normal  salt  solution.  The  razor 
is  also  moistened  with  the  same  solution,  and  the  flat  surface  applied  to 
the  skin,  when  with  a  firm  sawing  motion  forwards  and  backwards  a  thin 
graft  of  the  epidermis  is  cut.  The  graft  may  be  an  inch  or  more  in  width 
and  two  or  three  inches  in  length.  It  should  be  confined  as  near  as  possible 
to  the  epidermis,  the  procedure  only  bringing  a  show  of  blood  to  the  part. 
The  grafts  are  carried  by  the  razor  upon  which  they  lie  to  the  ulcer  and 
then  with  needles  gently  slid  off  into  the  wound,  where  they  are  care- 
fully spread  out  upon  its  surface.  A  sufficient  number  of  grafts  are  cut 
so  as  to  cover  the  entire  extent  of  the  wound.  Strips  of  sterilized  oil  silk, 
muslin  or  rubber  protective  tissue,  one  inch  wide  are  then  cut,  and  ster- 
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ilized  olive  oil  smeared  over  one  surface.  This  surface  is  to  be  applied  to 
the  wound.  The  entire  area  should  be  covered  with  the  strips.  Over  the 
protective  strips  is  placed  a  compress  of  sterilized  gauze  wrung  out  of  a 
hot  salt  solution,  and  over  this  a  dry  dressing  and  bandage.  The  wound 
upon  the  thigh  receives  the  same  treatment.  The  dressings  are  changed 
on  the  fourth  or  fifth  day,  and  the  same  kind  of  dressing  re-applied.  At 
the-end  of  a  week  the  grafts  will  have  gained  sufficient  hold  upon  the  tissues 
so  that  a  small,  gentle  stream  of  normal  salt  solution  may  be  allowed  to  run 
over  the  wound.  The  results  are  most  satisfactory,  in  that  the  wound  heals 
much  more  readily,  while  contraction  of  tissue  and  deformity  are  pre- 
vented. 
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TUMORS. 

A  tumor  may  be  defined  as  an  independent,  more  or  less  circumscribed 
new-growth.     Tumors  have  certain  well-defined  characteristics. 

First,  thev  have  no  useful  function. 

Second,  as  a  rule  their  growth  is  continued  throughout  the  life  of  the 
individual,  being  uninfluenced  by  health,  disease  or  medication. 

Third,  their  growth  is  in  most  cases  prejudicial  to  the  life  of  the  indi- 
vidual. 

Fourth,  they  often  produce  injurious  compression  upon  adjacent  or- 
gans. 

Fifth,  they  are  often  the  cause  of  secondary  tumors  in  different  parts 
of  the  bodv. 

Sixth,  they  never  originate  de  novo,  but  always  from  pre-existing 
tissue. 

Seventh,  the  tissues  of  which  they  are  composed  are  prone  to  undergo 
degenerative  changes,  such  as  fatty,  colloid,  hyaline,  calcareous  and  amyloid. 

Eighth,  tumors  correspond  in  their  histological  structure  more  or  less 
closely  with  the  tissues  in  which  they  grow,  epithelial  tumors  springing  from 
epithelial  tissues,  fibroid  tumors  from  fibroid  tissues,  muscle  from  muscle, 
etc. 

General  Etiology  of  Tumors. — Comparatively  little  is  known  in  re- 
gard to  the  causation  of  tumors. 

The  Embryojwl  Cell  Theory. — Rcmak  was  the  first  to  advance  the 
idea  that  a  growth  of  embryonal  cells  might  wander  to  a  distant  part  of 
the  body  and  subsequently  he  the  starting  point  of  a  tumor.  Cohnheim  en- 
deavored to  show  that  all  tumors  were  formed  by  this  method.  This  theory 
is  most  ingenious  and  has  been  given  cjuite  general  support.  In  a  few  words 
the  theory  is  that  in  embryonal  development  more  cells  are  formed  than 
are  found  necessary  for  the  various  tissues  and  organs  of  the  body,  and 
that  a  number  remain  unuscrl  and  dormant.  These  superfluous  cells  at 
some  subsequent  time  in  the  history  oi  the  individual  may  receive  such  a 
stimulus  as  to  cause  them  to  proliferate  rapidly,  with  the  result  that  a 
tumor  is  formed.  Cohnheim's  theory  undoubtedly  holds  good  with  the 
formation  of  many  tumors.  The  hypernephroma  of  the  kidney  is  due  to 
the  inclusion  of  a  portion  of  the  adrenal  body.  Tumors  of  the  jaws,  ovary 
and  testicle  are  frequently  the  result  oi  an  over-growth  of  these  embryonal 
cells.  Vestiges  of  the  urachus.  thym-irlossal  duct,  post-anal  gut.  and 
Pfliiger's  tubes  may  be  the  site  oi  tumor  formations. 
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For  the  purpose  of  considering  the  causation  of  tumors,  they  may  be 
divided  into  six  groups,  according  to  their  tissue  origin  or  mode  of  devel- 
opment : 

(i)  Connective  tissue  tumors. 

(2)  Epithelial  tumors. 

(3)  Cysts. 

(4)  Dermoids. 

(5)  Teratomata. 

(6)  Malignant  growths. 

The  cause  of  the  third,  fourth  and  fifth  groups  is  well  understood  and 
distinctive,  in  that  they  do  not  depend  to  any  extent  upon  cellular  prolifera- 
tion for  their  origin  and  growth. 

Cysts  may  be  divided  into  four  principal  species: 

(i)  The  retention  cyst. 

(2)  Those  produced  in  epithelial  rests  and  vestiges. 

(3)  The  inflammatory  cyst. 

(4)  The  cyst  of  parasitic  origin. 

The  retention  cvst  is  caused  bv  the  mechanical  obstruction  of  one  or 
more  of  the  acini  of  a  gland  or  by  the  obstruction  of  the  duct.  In  conse- 
quence of  this  obstruction  the  gland's  secretion  is  retained  and  dilates  the 
gland,  or  some  portion  of  it.  into  a  cyst.  Examples  of  this  form  of  cyst 
are  the  sebaceous  and  mucous. 

The  second  class  of  cysts  are  those  produced  in  epithelial  rests  or  in- 
clusions of  embryonal  tissue.  The  parovarian  and  paroophoron  cysts  and 
the  cysts  of  the  maxillary  bones  are  examples.  In  fetal  life  there  is  an 
intimate  relation  between  the  ovaries,  or  testicles,  kidneys  and  Wolffian 
bodies.  The  latter  are  composed  of  transverse  tubules  lined  by  a  low  col- 
umnar or  ciliated  epithelium.  With  the  development  of  the  kidneys,  ova- 
ries or  testicles  these  epithelial  cords  should  disintegrate  and  disappear,  but 
at  times  they  do  not.  and  as  a  result  of  some  irritation  the  cells  proliferate, 
a  cyst- wall  is  formed,  a  serous  fluid  fills  the  sac,  and,  dependent  upon  the 
position,  we  have  a  parovarian  or  parophoron  tumor.  Solid  epithelial  tu- 
mors may  also  be  formed  from  the  same  rests. 

Cysts  are  also  inflammatory  or  traumatic  in  origin.  An  inflammatory 
or  traumatic  exudate  occurring,  a  portion  of  the  fibrin  may  be  absorbed, 
while  the  remainder  becomes  organized  and  the  adjacent  cells  take  on  a 
rapid  proliferation,  with  the  result  that  a  fibrous  ca])sule  lined  with  endo- 
thelial cells  and  containing  serous  fluid  is  formed. 

Dentigerous  cysts  of  the  jaw  occur  as  the  result  of  the  irritation  of 
a  non-erupted  tooth. 

A  cyst  may  be  of  parasitic  origin.  The  cysticercus  and  taenia  echin- 
ococcus  are  examples. 

Formation  of  Dermoids. — The  method  of  the  formation  of  dermoids 
is  theoretically  so  well  understood  that  we  need  but  refer  to  it.  Here  we 
have  inclusions  of  epithelial  cells,  portions  of  the  epiblast  or  hypoblast; 
that  is,  inclusions  of  the  skin  or  ])ortions  of  the  mucous  membrane  within 
the  deeper  structures  of  the  mesoblast.  In  crm sequence  of  this  infolding,  the 
glandular  products  of  that  portion  ni  the  skin  or  mucous  membrane  impli- 
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cated  are  retained  within  the  tissues  and  press  aside  the  adjacent  structu 
with  the  result  that  a  dermoid  cyst  is  formed. 

The  teratomata  are  congenital  in  origin,  and  may  be  solid,  cystic,  la 
or  small,  benign  or  malignant.  Bland  Sutton  holds  that  they  are  the  rei 
of  the  suppression  of  a  fetus  attached  to  an  otherwise  normal  individi 
It  is  probably  true  that  many  of  the  teratomata  are  due  to  inclusions  of  { 
tions  of  two  or  all  of  the  germ  layers.  These  tumors  frequently  take  ori 
from  the  ovary  and  from  the  sacral  region. 

Causation  of  Connective  Tissue  Tumors, — It  would  seem  that  m 
of  these  tumors  are  due  either  directly  or  indirectly  to  the  increased  bl 
supply  incident  to  irritation  or  infection.  The  myxomata  of  the  m 
pharynx  are  usually  secondary  to  chronic  nasal  catarrh.  The  so-called  < 
moid  of  the  abdominal  wall  is  practically  always  secondary  to  an  inji 
or  follows  the  stretching  of  the  abdominal  walls  incident  to  pregnancy.  1 
keloids  occur  in  irritated  cicatrices,  and  especially  in  those  that  have  forr 
during  the  process  of  infection.  The  osteomata,  occurring  in  tendons  ; 
muscles,  are  usually  due  to  chronic  inflammation  or  irritation.  Ocul 
attribute  the  bone  plates  whicli  are  often  found  in  the  uveal  tract  to  inj 
followed  by  chronic  inflammation.  In  the  long  bones  the  greatest  num 
of  tumors  occur  at  the  epiphyseal  line,  and  follow  some  injury  or  str; 
Excessive  growth  of  bone  has  occurred  about  the  face  or  different  parts 
the  body,  as  the  result  of  irritation  or  chronic  inflammation.  Virchow  1" 
that  the  osteomata  in  the  lungs  were  usually  due  to  chronic  inflammati 
The  papillomata  usually  occur  upon  the  skin,  mucous  membranes,  wit 
glands  and  ducts,  and  arc  often  the  direct  result  of  irritation.  This  is  ^ 
illustrated  upon  the  hands  of  those  who  have  delicate  skin  and  who  at 
same  time  are  not  careful  to  keep  their  hands  clean  and  dry.  Such  ii 
viduals  are  very  likely  to  suflfer  from  warts. 

Fatty  tumors  occur  with  special  frequency  in  parts  subjected  to 
jury  and  irritation,  or  at  tlie  site  of  some  chronic  inflammation.    Those  t 
occur  upon  the  back  and  shoulders  arc  thought  to  be  due  frequently  to 
irritation  of  the  suspenders.     Liponiata  are  frec|uently  found  at  the  knee  ; 
shoulder  joints,  presumably  as  the  result  of  injuries.     The  very  freqt 
occurrence  of  lipomata  around  hernial  sacs  and  in  hernial  canals  is  oi 
due  to  the  irritation  of  a  truss.    A  patient  of  mine  was  struck  between 
shoulders  by  a  base  ball.     There  was  considerable  induration  following 
injury,  in  which  a  fatty  tumor  ap[)eared. 

Multiple  and  symmetrical  lipomata  are  often  connected  with  the  s 
sitive  nerve  filaments  and  it  is  thought  by  some  pathologists  that  irrital 
of  these  nerves  is  a  causal  factor. 

The  myomata  are  at  times  seemingly  the  result  of  hereditary  influen 
for  one  often  finds  them  occurring  through  two  or  three  generati( 
Uterine  myomata  are  frequent  in  unmarried  and  sterile  women,  and  es 
cially  in  those  who  have  menstrual  disturbances.  Chronic  inflammal 
and  perversion  of  the  sexual  functions  are  seemingly  causative  factors. 

The  Effects  of  Traumatisvi,  Continued  Irritation  or  Inflammation  u^ 
the  Tissues. — A  traumatism  may  lead  primarily  to  the  formation  of  a  ha 
atoma  from  the  rupture  of  blood  vessels.  A  ha?matoma  instead  of  be 
completely  or  partially  absorbed  may  become  organized  and  afford  a  s< 
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folding  for  the  growth  of  adjacent  granulation  tissue  which  proliferates  vig- 
orously. In  this  way  a  solid  tumor  may  be  formed.  This  tumor,  depend- 
ing upon  the  tissues  injured,  may  be  a  fibroma,  a  lipoma,  an  osteoma,  a 
sarcoma,  or  an  epithelioma.  A  severe  traumatism,  or  long  continued  irri- 
tation, will  be  followed  by  the  process  of  repair,  which  is  ordinarily  known 
as  an  inflammation.  This  in  the  main  is  a  purposeful  process,  but  follow- 
ing the  injury  the  element  of  repair  may  be  over-excited  and  new  tissue 
in  excess  formed,  causing  tumor. 

Malignant  Growths. — Every  one  is  familiar  with  the  effects  of  injury, 
constant  irritation  and  chronic  inflammation  in  the  production  of  these 
tumors ;  the  hot  stem  of  a  clay-pipe  in  the  production  of  epitheliomata  of 
the  lip  and  tongue ;  the  prodding  of  a  sharp  tooth  in  carcinoma  linguae ;  the 
scrotal  cancer  in  chimney-sweeps  and  paraffin  workers;  carcinoma  of  the 
stomach  following  dram-drinking;  the  irritation  of  gall  stones  causing 
carcinoma  of  the  gall  bladder,  and  the  epitheliomata  and  carcinomata  of  the 
cervix  following  lacerations  or  repeated  abortions.  Indeed  the  frequency  of 
carcinomata,  sarcomata  and  endotheliomata  following  injuries  are  matters 
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non-carcinomatous  cases  tubercular  lesions  occurred  in  only  about  thirty  ] 
cent 

Of  course  there  is  something  radically  different  between  a  benign  a 
malignant  growth,  and  while  injury,  continued  irritation  or  chronic 
tlammation  may  be  sufficient  to  so  change  the  growth  of  the  normal  a 
as  to  lead  to  the  production  of  a  benign  tumor,  it  must  be  evident  that  th< 
conditions  cannot  be  more  than  predisposing  factors  in  the  production 
malignancy.  Malignant  tumors,  with  their  rapid  growth,  widespread  met 
tases,  their  excessive  virulence  and  destruction  of  tissue  must  possess  sor 
thing  which  is  unique  and  typical,  and  it  would  seem  at  least  from  clini 
experience  that  this  factor  was  intracellular,  for  in  the  granulomata  all  tl 
is  necessary  for  the  production  of  new  tissue  is  that  the  germs  of  a  parti< 
lar  disease  be  implanted  within  the  tissues  under  favorable  conditions,  wl 
in  the  malignant  growths  the  cells  of  the  neoplasm  must  be  carried  to  c 
ferent  regions  in  order  that  metastasis  occur. 

Etiological  Summary. — 

1.  Tumors  never  occur  in  perfectly  healthy  and  normal  tissues  or 
dividuals. 

2.  Teratomata  are  usually  congenital  growths,  and  are  due  to 
elusions  of  one  or  more  of  the  germ  layers. 

3.  The  cysts  are  due  to  a  variety  of  causes,  such  as  the  obstruction 
a  duct  or  an  acinus  of  a  gland :  stimulation  of  epithelial  rests  or  vestig 
traumatisms;  inflammations;  and  parasites. 

4.  Solid  epithelial  tumors  also  occur  in  epithelial  rests,  as  the  res 
of  stimulation  or  irritation. 

5.  Solid  connective  tissue  tumors  are  often  the  direct  result  of  an 
jury,  continued   irritation,   chronic   inflammation,   perverted   function,  t 
probably  of  heredity. 

6.  Papillomata  are  usually  produced  by  local  irritation. 

7.  The  granulomata  are  due  to  the  irritation  incident  to  the  preset 
of  germs  within  the  tissues.  These  growths  arc  always  made  up  of  o 
nective  or  granulation  tissue. 

8.  The  malignant  growths.     While  injury  and  irritation  are  seem; 
factors  in  the  production  of  these  tumors,  it  is  evident  that  there  is  sor 
thing  more  potent  than  this,  which  is  special,  specific  and  forceful.    Wli 
ever  this  energy,  or  perhaps  organism,  is,  it  must  lie  within  the  cells,  j 
be  capable  of  exerting  its  remarkable  influence  both  upon  the  epithelial  z 
connective  tissues.     And  this  influence  (lifl"ers  markedly  from  that  of 
organisms  of  the  granulomata.     It  is  possible  that  this  misplaced  enei 
acts  in  two  ways ;  in  the  one  it  changes  the  relationship  and  removes 
restraining  influence  of  the  adjacent  cells,  and  in  the  other  it  incites 
cells  impHcated  to  proliferate  rcniarkablv.    This,  in  substance,  is  the  the< 
of  Ribbert. 

Clinical  Characteristics  of  1>exigx  and ^ Malignant  Ti;mors 
With  few  exceptions  the  growth  of  benign  tumors  will  be  slow,  uniform,  1 
interrupted,  and  often  scarcely  appreciable  from  month  to  month,  or  of 
from  vear  to  vear.  This  slow  errowth  tnav  Ik-  an  inherent  characteristic  of 
tumor,  or  the  result  of  a  poor  blood  supply.  ( )ccasionally  a  benign  turn 
such  as  a  soft  fibroid  or  a  cystoma,  takes  on  rapid  growth. 
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Benign  growths  are  possessed  of  a  distinct  capsule,  which  they  do  not 
transgress,  the  tumor  cells  never  passing  beyond  the  capsule  into  the  sur- 
rounding tissue.  Benign  neoplasms  are  freely  movable  and  are  easily  shelled 
out  of  their  bed.  The  border  of  a  benign  tumor  is  easily  defined  and 
readily  marked  off  from  the  healthy  tissue.  Benign  tumors  have  a  pretty 
uniform  density  which,  as  a  rule,  either  equals  or  exceeds  that  of  the  sur- 
rounding tissue.  They  frequently  undergo  formative  changes,  parts  of  the 
tumor  being  converted  into  tissue  of  a  higher  grade — a  myxoma  into  a 
chondroma,  or  osteoma,  and  fattv  tumor  into  a  fibroid, — while  occasionallv' 
they  undergo  degenerative  changes,  the  tissue  of  the  tumor  being  converted 
into  that  of  a  lower  grade. 

Metastases  never  occur  in  the  growth  of  benign  tumors,  nor  do  they 
implicate  the  lymphatic  glands. 

Benign  tumors,  if  completely  removed,  never  return.  Their  growth  is 
usually  painless,  because  they  do  not  infiltrate  or  destroy  adjacent  tissue, 
simply  push  it  to  one  side. 

Benign  tumors  in  their  growth  do  not  form  ptoniains  or  toxines.  or 
readily  undergo  suppurative  or  ulcerative  processes ;  consequently  they 
do  not  affect  the  health,  constitution  or  well-being  of  the  patient,  except 
mechanically,  nor  do  they  produce  cachexia. 

Characteristics  of  Malignant  Tumors. — As  compared  with  benign 
growths  the  malignant  have  a  much  more  rapid  and  irregular  jLCrowth.  at- 
taining perhaps  in  a  few  months  a  size  which  it  would  require  a  benign 
tumor  as  many  years  to  reach.  Their  growth  is  not  uniform  nor  always 
progressive  but.  on  the  contrary,  very  variable,  now  fast  and  then  again 
slow,  or  often  seemingly  to  diminish  in  size.  Malignant  growths  are  often 
of  unequal  consistence,  at  points  hard  or  of  seeming  hardness,  and  then 
soft  and  even  fluctuant.  If  cysts  are  ])rcsent  they  will  he  irregular,  of 
varying  size,  thin-walled,  and  often  made  to  project  above  tlie  surface  of 
the  growth.  The  cysts  are  usually  filled  with  blood  and  dehri-^.  the  result 
of  hemorrhage  and  the  breaking  down  of  the  softer  portions  of  the  tumor. 

Malignant  tumors  are  made  up  very  largely  of  cells.  The  cells  are 
poorly  supplied  with  blood,  and  consequently  in  a  low  state  of  nutrition. 
The  blood  vessels  are  often  thin-walled,  or  ])ossesse(l  ni  Imt  an  endothelial 
coat,  or  are  without  coats  other  than  the  cells  of  the  part.  Malignant 
growths  never  have  a  capsule  which  is  not  transgressed  by  the  tumor  cells. 
The  great  majority  are  without  even  the  semblance  of  a  ca])siile.  and  as  a 
result  of  their  growth  they  infiltrate.  j)erhai)s  destroy,  the  adjacent  tissue. 
As  a  result  of  their  non-enca])sulation  they  seld(»ni  have  a  detinite  border, 
but  shade  off  almost  imperceptibly  into  the  healthy  tissue. 

Pain  is  usually  caused  as  the  result  of  the  .growth  of  maliirnaiu  tumors. 
This  may  be  burning,  gnawing,  piercing  or  laneinalin-,  whi.^li  is  often 
severe,  and  sometimes  excruciating.  Pain  is  caused  In  the  inri!irati<.n  and 
destruction  of  normal  tissue,  with  the  pressure  up«»n  and  irriiaii.>n  of  sen- 
sitive nerves. 

One  of  the  chief  characteristics  of  malignant  growths  is  tlr.i  thev  pro- 
duce metastatic  de])osits  in  various  portions  ot  the  body  and  liiiMJicate  the 
adjacent  lymphatic   glands. 
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In  some  persons  suffering  from  cancer  there  appears  during  the  coi 
of  the  disease  a  condition  which  has  been  termed  the  cancerous  cache 
This  is  described  as  characterized  by  loss  of  health  and  strength,  by  and» 
sallowness  of  the  skin,  and  a  care-worn,  haggard  expression  of  the  cc 
tenance.  The  so-called  cancerous  cachexia  seldom  occurs  until  late  in 
disease,  when  ulceration,  suppuration  and  general  systemic  infection 
taken  place.  General  systemic  infection  is  probably  an  indispensable  ( 
dition,  while  ulceration  and  suppuration  are  adjuncts.  Of  the  cases 
cancer  which  come  under  observation  probably  not  one  person  in  tw< 
will  show  the  symptoms  of  cachexia. 

Classification  of  Tumors. — Tumors  have  for  many  hundreds  of  y 
been  divided  into  the  benign  and  the  malignant.  The  benign  tun 
may  be  subdivided  into  the  connective  tissue  tumors;  tumors  made  U| 
large  part  of  the  blood  vessels ;  the  cysts,  and  the  epithelial  tumors. 


Fig.  171. — a. — Connective  tissue  cell  in  which  there  are  fat  drops,    b. — Connective 

sue  cell  filled  with  fat. 


The  connective  tissue  tumors  may  be  divided  into  (i)   lipomata, 
fibromata,   (3)   osteoinata,   (4)   chondroniata,   (5)   odontomata,   (6)   m] 
mata,  (7)  gliomata,  (8)  angiomata,  (9)  iiiyomata.  (10)  sarcomata. 

LIPOMATA  OR  FATTY  TUMORS. 

A  lipoma  is  composed  of  tissue  identical  with  normal  fat.  and  < 
sequently  in  histological  structure  is  made  up  of  round  cells  each  havir 
membrane,  a  nucleus,  and  a  small  amoimt  of  i)roto])lasm.  The  cells 
primarily  connective  tissue  cells  which  have  become  filled  with  fat.  If 
quantity  of  fat  is  small  it  may  be  distributed  through  the  cell  as  larg< 
small  drops ;  when  the  quantity  is  large  the  separate  drops  run  toge 
making  a  large  fluid  mass  which  fills  and  distends  the  cell,  thus  fon 
the  nucleus  and  protoplasm  against  the  cell  wall  CFig.  171).  Fat  cells 
highly  refractive  and  under  a  microscope  glisten  strongly.    They  lie  dire 
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one  upon  the  other,  being  collected  into  bunches  or  lobes,  which  are  sur- 
rounded by  connective  tissue.  The  surface  of  a  lipoma  is  nearly  always 
uneven  and  nodular,  owing  to  the  formation  of  lobules.  A  lipoma  is  sur- 
rounded by  a  thin,  connective  tissue  capsule  which  sends  partitions  through 
the  tumor  supporting  it.  The  amount  of  this  connective  tissue  varies 
greatly;  at  times  it  is  very  considerable,  making  a  firm  and  hard  growth — 
lipoma  fibrosum — again  the  amount  of  connective  tissue  may  be  small,  the 
tumor  being  composed  largely  of  fat — lipoma  molle.  The  capsule  of  the 
tumor  is  formed  by  the  condensation  of  the  connective  tissue  in  the  imme- 
diate vicinity  of  the  tumor  (Fig.  172). 


Fig.   172. — Fatty  tumor  showing  the   luhiilcs. 


Fatty  tumors  follow  very  closely  in  their  situaiinn  the  normal  fat  lay- 
ers, such  as  the  subcutaneous,  subserous  and  submucous  tissues.  \\'hile  fatty 
tumors  are  most  frequently  found  in  one  or  the  other  of  these  layers,  they 
may  occur  not  only  where  fat  is  physiologically  i)rcsent  hut  alsi.)  in  tissues 
where  fat  never  is  found  except  as  the  result  of  a  patht (logical  process  (Fig. 

^73). 

I)ia(;n(.>sis. — The  diacrnosis  of  faltv  tumors  which  are  situated  subcuta- 

neously  is  ordinarily  easy.  A  lipoma  is  a  ty])ical  benii;!!  tum<;>r.  and  conse- 
quently never  causes  metastasis.  It  is  of  slow  g;rowtli.  painless,  i^-rei^ular  or 
nodular  in  form,  usually  CMmj^letely  encapsulated,  and  consequently  freely 
movable,  soft,  and  often  semi-fluctuant.  The  subcutane(»ns  portion  of  a  fatty 
tumor  is  connected  with  the  skin  by  numerous  strands  of  connective  tissue; 


consequently  when  the  tumor  is  moved  in  different  directions  ihese  strands 
drag  upon  the  skin,  producing  dimples.  Occasionally  a  fatty  tumor  has  a 
perfectly  smooth  surface  and  does  not  produce  dimpling  of  the  skin  when 
moved. 

Treatment.— Lipomata  being  benign  tumors  their  removal  is  not 
always  a  necessity.  They  may  be  removed  for  cosmetic  effect,  and  should 
be  removed  if  on  account  of  their  location  they  are  likely  to  be  inconvenient, 
or  lo  subsequently  cause  injurious  pressure  iii>on  adjacent  organs. 


In  the  operative  technic  of  a  subcutaneous  and  strongly  projecting 
lipoma  two  curvilinear  incisions  should  be  made,  excising  a  considerable 
portion  of  the  overlying  skin  so  that  the  cut  surfaces  after  the  removal  of 
the  tumor  will  fall  evenly  together  and  without  folds.  After  incising  the 
skin  and  superficial  fascia  the  tumor  can  ordinarily  be  shelled  out  with  the 
igers,  aided  by  a  few  strokes  of  the  knife.  If  the  strands  of  connective 
tissue  binding  the  tumor  to  the  skin  are  numerous  and  strong,  the  knife 
must  be  used   more  vigorously.     After  the  removal  of  the  subcutaneous 
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lipoma  a  very  considerable  cavity  is  left,  which  should  be  obliterated,  if 
[wssibte,  by  bringing  the  cut  surfaces  accurately  together,  so  as  to  avoid  any 
dead  spaces;  otherwise  the  wound  should  be  drained. 

FIBROn)  T1TU0BS-FIBB0UATA. 
A  fibroid  tumor  is  composed  of  fibrous  or  connective  tissue,  with  more 
or  less  of  elastic  tissue,  blood  vessels,  nerves,  and  lymphatics.  Wherever 
connective  tissue  is  present  in  the  tissues  or  organs  of  the  body  there  a 
fibroma  may  occur,  A  fibroid  may  be  very  soft,  being  composed  of  a  loose 
meshwork  of  interlacing  fibers  rich  in  stellate  and  spindle  cells  and  con- 
taining a  considerable  quantity  of  fluid— fibroma  mtille;  or  very  hard  and 
comixised  of  dense  wavy  masses  of  white  fibrous  tissue  in  which  there  is  no 
fluid  and  but  few  cells — fibroma  durum.  The  soft  fibroids  grow  more 
rapidly  than  the  hard,  on  account  of  their  increased  blood  supply  and  by 
reason  of  the  fluid  which  they  contain  (Fig.  174). 
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are  frequently  mixed,  in  that  they  contain  snrne  other 
i^STic.  'riicy  frt'((UL-ntly  contain  fai.  an<l  lliun  arc  known 
r  liony  tissue,  and  tliis  is  fs])ecially  true  wIkti  they  take 
iiisu'uni.  ami  are  then  known  ;is  liliro-L»ifnmata.  The 
rnjd>  arf  nearly  always  cnniiJ<'-cd  nvn-  or  k-s  of  mus- 
1'  iJK'ii  known  as  tibro-nivomala.  I  lcc;!sioii,illv  when  a 
:nid  ^.tnkHiri'  il  will  take  on  tlif  characKri,,ics  of  an 
i-adeiiotna.  Afjaiii,  not  inlrfqui-nily.  am!  vitv  unfor- 
iiors  taki-  oii  Tnali.irnaiit  clian^'c  in  iliat  ihuv  iieconie  in 
ud  are  then  known  as  fibro-sarconiata  (Fig.  175). 
wilh  esiici-ial  frc(|uency  from  poriusifum,  iascia.  Ixjne, 
lU'nis.  iivary.  nerves,  and  occasionally  ari'  toiuid  taking 
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rous.   and   synovial   membrat 
in  tiie  naso-pharynx. 
in  adult  life.     They  are  hi 
encapsulated,  and  consequei 

iL-f  metastases,  and  do  not  afl 


Treatment, — Fibroid  tumors  on  account  of  their  hardness  and  liabil- 
ity to  produce  pain,  and  to  undergo  sarcomatous  change,  should  be  re- 
moved under  ordinary  conditions. 

OSTEOUATA.  OB  B0N7  TtTHOBS. 
These  tumors,  when  compared  with  other  connective  tissue  tumors, 
are  of  infrequent  occurrence.  They  may  be  single,  but  are  quite  often  mul- 
tiple and  occasionally  occur  in  large  numbers  as  symmetrical  or  congenital 
growths.  The  osteomata  have  been  variously  classified  according  to  their 
structure.  Virchow  divided  them  into  three  classes.  In  the  first  were 
ivory-like  growths  or  osteomata  dura  (Fig.  176).  These  are  most  fre- 
quently situated  upon  the  vault  of  the  cranium  within  the  external  auditory 
meatus,  or  upon  the  walls  of  the  frontal  sinus,  or  antrum  of  Highmore, 
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They  are  characterized  by  their  extreme  iltnsity.  slow  growth  and  small 
size. 

The  second  class  of  osteoiiiala  are  iiiailc  up  of  tissue  corresponding  to 
that  of  spongy  bone — the  osteoma  spongiosum. 

The  third  class  or  subdivision  are  those  cotnposefl  of  a  thin  shell  of 
compact  bone  upon  the  exterior,  while  within  there  is  cancellated  bone  and 
in  the  interior  a  mcilullary  cavity  filled  with  marrow — medullary  osteomata. 

Diagnosis.- — The  osteomata  arc  small,  hani.  i>ainlcss.  very  slow-grow- 
ing tumors  which  occur  as  a  riili-  iliiring  inid'Ue  life.  If  having  their  origin 
from  bone,  cartilage  or  periosteum:  they  yre  usually  ti\ed  and  immovable; 
if  occurring  withhi  soft  tissues,  ihcy  arc  *jiiite  mov;iliK-.  They  are  dis- 
tinctly benign  growths. 
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CHODBBOKATA.  OR  CASTHAOINOTrS  TTTH0K8. 

Cartilage,  as  is  well  known,  has  been  divided  into  three  classes,  first, 
the  hyaline  cartilage;  second,  elastic  cartilage,  and  third,  Ebro-carttlage. 
These  different  names  are  expressive  of  the  condition  of  the  intercellular 
substance.  In  hyaline  cartilage  it  is  practically  amorphous ;  in  elastic  car- 
tilage the  intercellular  substance  is  made  up  largely  of  elastic  tissue,  while  in 
(ibro-cartilage  the  intercellular  substance  consists  largely  of  fibrous  tissue 
(Figs.  177,  178,  179).  Any  one  of  these  forms  of  cartilage  may  enter  into 
the  formation  of  a  cartilaginous  tumor, 

Cartila^nous  tumors  may  occur  as  outgrowths  from  bone,  epiphyseal 
or  articular  cartilages  and  from  cartilages  situated  elsewhere  in  the  body. 


Fit!.  180, — Chondromata  of  ili 


or  they  may  take  origin  from  or  within  the  iitriostcuni.  synovial  fringes, 
muscle,  tendon,  fascia,  or  gland. 

Diagnosis. — It  may  often  be  difficult  to  differentiate  a  chondroma  from 
an  osteoma.  The  chondromata  are  very  slowly  growing.  <iuitc  hard,  elas- 
tic, usually  fixed,  tumors,  which  make  their  ap[>earance  in  adult  life,  and 
usually  have  their  origin  from  some  cartilaginous  structure  (Fig.  180). 

Tre.\tment.. — If  a  chondroma  is  unsightly  or  producing  severe  pres- 
sure symptoms,  or  is  likely  to  be  an  annoyance  to  the  patient,  it  should  be 
removed. 

ODONTOMATA.  OE  TtTMORS  OF  THE  TEETH. 
The  teeth  arc  composed  of  four  principal  parts  which  may  be  classified 
as  follows:    From  within  outward;:  is  first  the  jMilp.  which  supplies  through 
its  blood  vessels  and  nerves  nutrition  and  inervation;  second,  situated  out- 
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side  of  this  and  as  a  result  of  the  action  of  the  pulp  cells  is  the  dentin, 
which  encloses  the  pulp  and  makes  up  the  principal  part  of  the  tooth,  giving 
it  form  and  shape;  third,  outside  of  the  dentin,  and  in  a  measure  giving 
protection  to  this  structure  upon  the  crown,  is  the  enamel ;  fourth,  surround- 
ing; the  root  and  covering  tlie  dentin  is  the  cementum.  That  portion  of  the 
tooth  within  the  alveolus  is  called  the  fang.  The  exposed  part  is  known 
as  the  crown  (Fig.  i8i). 

The  teeth  take  their  origin  from  two  kinds  of  tissue.     One  of  these  is 
the  epithelium  of  the  mucous  membrane  of  the  mouth,  and  the  other  the 


[,— A.— Crown.      B,— Neck.      C- 
cavity.     4. — Dental  periosteum. 


ang.      I. — Enamel.      2. — Dentine 
5. — Bone  of  jaw.     5. — Cementur 


connective  tissue  of  the  jaw.  Consequently  they  are  epiblastic  and  meso- 
blastic  in  origin.  This  fact  must  not  be  lost  sight  of  in  the  consideration 
of  the  tumors  of  the  teeth.  At  about  the  sixth  or  eighth  week  of  fetal  life, 
as  a  first  process  in  the  formation  of  the  teeth,  a  slight  linear  thickening  of 
the  mucous  membrane  occurs  in  the  form  of  a  half  circle  immediately  over 
the  jaws  and  at  the  site  of  the  future  tooth.  The  growth  of  epithelial  cells 
is  from  the  under  surface  of  the  epithelial  layer  of  the  mouth,  and  dips 
down  into  the  connective  tissue,  forming  what  is  called  the  dental  ridge. 
At  about  the  tenth  week  the  dental  ridge  develops  upon  its  lower  surface 
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vFig.  iSj'.  At  itv^:  :h:s  nn;e  the  cer.tal  papilbs  are  piodcced  Ji^ecdj 
bcnuih  :!:«<  cup-shi?«\i  Vulbs  by  a  process  of  hv-perp'-asia.  This  bcrace 
n:«n:ion<^  c-^r-sr.dr<-.;  ~-.dss  .i  epi:he!:a'  cells  -s  the  i-^r^re  frarr^e^.  ccgas. 
an^  as  i;  <nv<lor*  the  r«r:lla  -s  c-:v.rciei  of  :hree  d-idnct  Iav>;r3  cr  c^s. 
an  outer  ccl"r.-.nir  li^tr  :r.  i.rec:  ccn;~ur.:i;au;r.  with  the  Jeaal  r>^ 
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3-  Simple  cystic  odontomata 

4.  Dentigerous  cysts 

5.  Fibrous  CHJontomata 

6.  Cementome 

7.  Radicular  odontomata 

8.  Composite  odontomata 


From  the  tooth  follicle. 


From  the  papilla. 
From  the  whole  organ. 


Epilheiial  Odontomala. — \'ery  few  of  these  tumors  have  been  described. 
They  take  origin  from  the  enamel  organ,  ha^'e  usuallr  been  congenital,  the 
size  of  a  pea  or  bean,  and  have  been  benign  in  character.  The  treatment  is 
excision. 

Cystic  Odontomala. — The  cystic  odontoma  has  its  origin  from  the 
rests  of  epithelial  cells  laid  down  in  submucous  tissue  during  the  formation 
of  the  deciduous  or  permanent  tooth.  These  pegs  of  cells  should  undergo 
degeneration  and  absorption,  but  occasionally  they  remain  and  are  the 
site  of  cystic  tumors.  These  tumcn's  are  rare,  small  in  size,  and  benign  in 
character,  and  should  be  removed  when  creating  any  considerable  disturb- 
ance. 

Simple  Cystic  Tumors. — These  cysts  are  rare,  but  do  occur  in  direct 
relation  with  the  root  of  a  devitalized  tooth  (Fig.  184).  They  are  usually 
small.  iSften  not  larger  than  a  pea  or  hazelnut.  The  history  usually  shows 
that  there  has  been  more  or  less  disturbance  of  the  tooth,  associated  witli 
pain,  and  followed  by  decay.  The  tooth  may  be  in  position,  or  it  may  have 
been  extracted.     In  consequence  the  tumor  seldom  reaching  any  consider- 
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able  size,  the  jaw  is  nut  markedly  txixindcd.  If  there  is  any  considerable 
deformity,  an  incision  shmild  l;e  made  ilown  to  the  Ikxic,  the  alveolar  pro- 
cess broken  thrmiji;h.  and  the  cavity  curetted  nut  and  lirained. 

Dcntiai-rous  Cysts. — These  are' the  only  cysts  connecteil  with  the  teeth 
which  have  receiveil  any  considerable  attention  fn.ni  snrRical  writers.  They 
arc  iisnally  devclo|K"d  in  consei|Ucnee  of  die  irritation,  and  in  direct  con- 
nection with  a  non-cruptcd  ti:H)th  of  the  ])ermanerit  set.  The  tooth  may  lie 
quite  loose  at  the  bottom  of  the  sac,  or  he  surrounded  by  jjraniilation  tissue 
and  fixed.  The  timiors  may  reach  almost  any  size  and  cause  yicat  expan- 
sion of  the  bone,  and  sucli  thinning'  that  it  often  crepitates  like  parchment 
(Figs.  185  and  186). 

The  diagnosis  is  ordinarily  easy,  in  conse(|iicnce  of  the  tnnior  being  at 
the  seat  of  a  non-erupted  tooth. 

The  treatment  consists  in  inakinj;  an  iiicisiun  ilovvn  to  and  into  the  sac, 
removing  the  tooth  and  curettin^f  the  cavity. 

Fibrous  Odontomata. — In  the  case  of  a  mm-crnpttve  tooth  the  irrita- 
tion of  the  foreign  substance  within  the  alveolar  priwcss  may  he  such  as 
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to  cause  proliferation  of  connective  tissue  cells  and  the  formation  c 
fibrous  mass  surrounding  the  tumor  (Fig.  187). 

These  tumors  are  seldom  very  large,  they  grow  very  slowly,  are  p 
less,  and  at  the  site  of  a  non-erupted  tooth. 

In  the  treatment  the  tumor  should  be  excised. 

Clementomcs, — These  growths  may  represent  a  thickening  of  the 
mentum  covering  the  fang  of  the  tooth,  converting  it  into  a  more  or  lesi 
regular  mass  of  bone.  In  other  cases  the  entire  capsule  may  be  implic 
with  more  or  less  thickening  and  irregular  deposits  of  lime  salts.  In  tl 
cases  where  the  hypertrophy  is  confined  to  the  fang  the  growth  may  be 
cumscribed,  taking  the  form  of  an  exostosis,  or  the  growth  may  involve 
roots  of  two  or  more  adjacent  teeth,  locking  them  together  and  produ< 
a  tumor  of  considerable  size. 

In  some  cases  the  entire  capsule  is  affected,  thickened  and  subseque 
ossified ;  the  tooth  is  then  embedded  in  a  mass  of  cement  tissue. 

Compound  Follicular  Odontomcs  are  the  result  of  thickening  and  cal 
cation  of  the  tooth  capsule.  Within  these  growths  clinging  to  the  capsule 
frequently  to  be  found  numerous  small,  ill-formed  rudimentary  teeth,  kn 
as  denticles.  There  may  be  but  one  of  these  rudimentary  teeth,  or  se\ 
hundred.  These  denticles  may  be  composed  of  cementum,  of  dentine 
of  all  the  three  elements  of  the  normal  tooth,  namely,  cementum,  der 
and  enamel.  They  usually  make  their  appearance  in  childhood  during 
period  when  the  permanent  or  deciduous  teeth  are  developing. 

Radicular  Odontomcs  have  their  origin  from  the  papillae  of  the  tc 
They  ordinarily  occur  after  the  crowns  have  completed  their  developn 
but  are  rare  tumors.  In  the  cases  thus  far  observed  the  growths  1 
reached  a  considerable  size  and  were  very  hard  and  irregular.  In  s 
cases  the  growths  were  attended  with  severe  and  even  excruciating 
and  profuse  suppuration. 

Composite  Odontomcs  are  tumors  which  are  composed  of  all  the 
ments  of  a  tooth  germ,  enamel,  papilla,  and  follicle.    They  seem  to  bear 
resemblance  to  normal  teeth,  and  often  are  of  very  considerable  size.    C 
sionally   the  germs   of   two   or   more   teeth   consolidate   to   form   a   tui 
Many  cases  have  been  associated  with  severe  suppurative  processes. 

Di.AGNOSis  OF  Oi.oNTOMKS. — Bland  Sutton  in  his  work  on  tumors,  i 
makes  the  astonishing  statement  that  up  to  that  time  not  a  sin.a["le  odont< 
excepting  dentigerous  cysts,  had  been  correctly  diagnosed  before  0[ 
tion.  The  majority  have  been  mistaken  f(3r  osteomata,  necrosis  or  m 
nant  tumors.  If  we  take  into  consideration  that  in  every  case  of  odont 
barring  the  cystic  forms,  taking  origin  from  the  epithelial  rests,  or  sii 
cvsts  situated  at  the  roots  of  devitalized  teeth,  there  has  been  a  failur 
eruption  of  one  or  more  teeth,  this  will  aid  us  materially  in  making  a 
rect  diagnosis.  While  this  statement  is  not  absolutely  correct,  in 
supernumerary  teeth  may  be  the  cause  of  these  growths  within  the  ja' 
will  for  all  practical  and  clinical  purposes  hold  good. 

Odontomcs  with  few  exceptions  occur  in  childlioofl  or  young  i 
life.  They  are  of  slow  growth,  usually  requiring  years  in  order  to  pro 
any  considerable  expansion  of  the  jaw.  They  have  been  mistaken  for  c 
toses  and  osteomata.  but  this  should  not  occur,  as  the  latter  are  firml' 


tached  to  the  bone  and  are  imnMn'ablc.  The\'  are  frequently  mistakea  for 
necrosis.  Necrosis  comes  on  suddenly,  progresses  rapidly  to  suppuratXMi, 
and  then  gradually  declines  uutil  tbc  separation  ot  the  necrosed  bone.  They 
have  also  been  mistaken  for  sarcomatous  growths;  but  in  these  the  teeth 
will  all  have  been  erupted.  The  myeloid  sarcomatous  growth  is  ushered 
in  with  toothache,  the  teeth  taking  root  in  the  infected  region  becoming 
loosened,  and  when  extracted  the  trouble  does  not  cease,  but  the  jaw  slowly 
expands,  the  process  being  slow  but  still  more  rapid  than  the  growth  of  an 
ordinar>'  odontome.  There  will  also  be  more  or  less  discharge  from  the 
alveolar  ca\it>'  from  which  the  teeth  have  been  drawn.  This  process  be- 
comes painful  and  the  adjacent  tissues  are  swollen  in  consequence  of  in- 
fection. 


l'l{...;^.^-.r>.■-1  )<!n:il..iius  txinL;  I)ciiij;ii  ;,'t-..wi1is  tlu'  [m.-nM>i-.  i-  :;.">(l. 
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111.'  iiiilUt  siirfru-t'  .ii  tin-  <ta\  imuoii-  iiK'iiiliraiii'  is  ]jrMJii-lcil  im-.  llu'  ii->in.'S 
Uvw.iih.  iT.mi  tills  wall  in.mv  -mall  cmIiiiiius  ,.f  q.itluliiil  c<lis  an-  suit 
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iiri>  a  iL-iv  caiii's  ,m  rfc.r.l  in  wliich  ^'iiitlu'lial  -n^wtlis  liav^^  nanru-<l  in  ih.^ 
jaw  as  the  rf,-,ih  <>l"  irritalinn  nr  inllaninritinn  of  those  sec|ncstere.l  ■■<ll^. 
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Cystic  and  solid  odontomes  taking  origin  from  these  cells,  are  infrequent, 
while  epithet iomata,  malignant  in  character  and  having  the  same  origin,  are 
practically  unknown.  Dentigerous  cysts  are  apparently  caused  by  errors 
in  the  development  of  a  tooth  and  a  failure  in  its  eruption.  Simple  cysts 
are  the  consequent  of  devitalization  of  the  root  or  portion  of  the  crown, 
which  then  acts  as  a  foreign  body  within  the  tissues. 

Fibrous  odontomes,  cenientomes,  compound  follicular  odontomes  and 
radicular  odontomes,  are  very  similar  processes,  as  all  have  to  do  with  the 
capsule  or  papilla.  The  tumor  is  caused  in  either  case  by  an  excessive 
growth  in  the  capsule,  in  which,  in  some  cases,  lime  salts  are  deposited  in 
more  or  less  regular  order.  These  tumors  are  largely  due  to  irritation  or 
inflammation  within  the  capsule  or  papilla. 


:^i%.  '^r^ 


Fig.   189. — Microscopical 


of  a  capillary  angioma. 


Treatment. — The  ndontomes  being  benign  in  character  do  not  require 
for  their  removal  excision  of  the  jaw.  The  alveolar  portion  of  the  jaw 
in  which  the  tnmor  is  situatcil  may  be  excised,  but  very  frequently  all  that 
is  necessary  is  an  incision,  the  removal  of  a  tooth  and  the  ctirettement  of 
the  cavity. 

ANOIOUATA. 

These  tumors  are  caused  by  an  abnormal  formation  of  blood  vessels, 
either  capillaries,  arteries,  veins,  or  even  blood  spaces.  The  genus  is  divided 
into  four  species :  First,  capillary  angiomata ;  second,  arterial  or  venous 
angiomata;  third,  cavernous  angiomata,  and  fourth,  plexiform  angiomata. 

CAPILLAaY  AMOIOMA. 
(Hatb«r's  U&rk.) 
This   form   of   angioma    is    with    a   very    few   exceptions   congenital. 
It  is  of  frequent  occurrence.     It  has  been  held  that  nearly  thirty  per  cent. 
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of  all  children  when  born  are  affected  with  this  form  of  angioma.  The 
growth  usually  implicates  the  skin  or  a  mucous  membrane,  and  is  often 
situated  upon  the  face  or  scalp.  It  also  frequently  occurs  upon  the  neck 
and  chest, — in  fact  there  is  no  part  of  the  surface  of  the  body  which  is 
entirely  exempt  (Fig.  i88). 

Histology. — In  their  histology  the  capillan.-  angiomata  are  represented 
by  a  growth  of  capillaries  and  venules  within  the  corium ;  they  occasion- 
ally extend  beneath  the  corium  into  the  subcutaneous  tissue  (Fig.  189). 

Size,  Frequency  and  Ai'pear.\n'ce. — Capillary  angiomata  may  be 
single  or  multiple,  and  in  size  varying  from  those  not  larger  than  small 
specks  or  grains  of  red  pepper,  to  one  which  covers  a  considerable  part  of 
the  face,  or  a  portion  of  a  limb.  The  trorder  of  the  capillary  angioma  is 
usually  very  slightly,  if  at  all,  elevated  above  that  of  the  norinal  skin.  I's 
surface  Is  usually  smooth  and  covered  with  normal  epidermis.  Occasion- 
ally this  epidermis  collects  in  slight  elevations,  forming  small  excrescences 
which  fall  off  spontaneously,  or  as  the  result  of  a  traumatism,  giving  rise 
to  shght  hemorrhages.  The  color  of  these  angiomata  varies  from  bright 
red  to  a  Port  wine  or  venous  color,  depending  very  Inrgely  upon  the  amount 


Fig.   190.— CoiiKCiiital  angioma  cr.nliiK'd  to  thi-  -kin.     Cliilil   Hi  yt.'irs  of  age. 


of  tissue  overlying  the  vessels,  as  wtl!  as  uimn  the  character  of  the  blood, 
venous  or  arterial,  which  penetrates  tlie  nri'vtis.  The  cnjor  \s  increased  by 
the  dependent  position  of  the  parts,  or  by  any  cmidiliun  mechanical  or  emo- 
tional which  increases  the  amount  uf  blnoii  within  thL-  growth.  The  border 
is  usually  well  defined,  the  disc<^lnration  of  tin.  ano;ioiiia  being  separated 
from  the  normal  skin  h\  a  clear  and  abrupt  line.  As  a  ride  the  capillary 
angiomata  are  congenital  and  show  Hiilv  (Ji^iiu.^ition  to  increase  or  lessen 
in  size. 

ABTERIAL  AND  VENOUS  ANGIOKATA  OR  TELANGIECTASIS. 

These  tumors  are  either  conj^enital  or  iruike  their  a|)|)ear.inco  within 
the  first  few  months  following  birth.  It  is  jimbably  true  lliat  in  iiinst  cases 
they  are  really  congenita!  hut  of  such  insignihoant  size  as  to  escape  early 
detection. 

The  arterial  or  venous  anfjioiiia  consists  of  a  cnnglomeralion  uf  small 
arteries  and  veins,  joined  together  by  a  quantity  of  areolar  tissue,  in  which 
there  is  often  jnore  or  less  fat.    The  vcs.sels  are  possessed  of  an  endothelial 
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lining,  outside  of  which  there  is  a  more  or  less  thickened  fibrous  coat. 
While  primarily,  or  subsequently,  implicating  to  some  extent  the  skin,  thes< 
growths  are  situated  usually  in  the  subcutaneous  tissue.  They  make  up  a 
very  considerable  tumor  which  projects  decidedly  from  the  surface,  often 
causing  a  bright  red  or  bluish  discoloration  of  the  skin.  They  present  on 
palpation  a  somewhat  soft  and  irregular  surface.  They  can  be  made  largel> 
to  disappear  by  pressure.  They  are  painless  and  usually  of  irregulai 
growth  (Fig,  190). 

CAVERNOTTS  ANOIOUA 
This  is  one  of  the  most  frequent  forms  ol  angioma  which  come  to  th« 
surgeon's  attention.     They  are  congenital  but  ma\  not  be  observed  until  i 


Fig.   T9T.— M 


few  weeks  or  months  after  birth.  Tliey  usualh  come  undtr  observation  a; 
subcutaneous  growths,  situattil  t-ithcr  upnn  tin.  nte  nttk  chest  hands  01 
feet,  although  they  may  hv  fnund  and  ilo  occur  upon  c^er\  ])ortion  of  th( 
body.  When  first  (h.-^covcred.  a  few  weeks  Titer  !)irth  there  is  usually  i 
slight  elevation  of  the  skin  with  in'rhaps  hori'  and  there  enlarged  vein; 
leaving  the  area  in  radiaiini,'  lines  and  disaiijicaring  within  the  health} 
tissues  some  distance  Irom  the  ;-ite  of  ihe  growth.  I'eneath  the  skin  is  tc 
be  felt  a  somewhat  scu't.  irre^-iilar  and  pcrhai>s  ill-defined  mass,  which  it 
some  instances  mi^jlu  easily  be  comimrcd  to  a  bunch  of  earth-worms.  Ir 
their  growth  ihey  are  iisiiallv  markedly  priitjressive.  increasing  in  size  frort 
month  to  month  and  often  fmjn  week  to  week.     Thev  are  situated  not  on!> 
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subcutaneously,  but  are  also  found  within  the  bones,  the  brain,  the  post- 
bulbous  tissue,  and  internally  within  the  liver,  kidneys  and  spleen.  They 
are  also  found  in  the  mucous  membrane  of  the  nose  and  pharynx. 

Histology. — They  are  composed  of  freely  inter-communicating  spaces, 
lined  with  endothelial  cells,  and  bounded  bv  thin  lavers  of  fibrous  tissue. 
Occasionally  they  present  dilated  vessels  as  well  as  blood  spaces  (Fig.  191). 

Plexiform  ang^omata  have  already  been  considered  under  the  head  of 
aneurism. 

Etiology  of  the  Angiomata. — Congenital  conditions  play  a  very  con- 
siderable part  in  the  production  of  the  angiomata.  They  are  found  fre- 
quently at  the  site  of  the  branchial  arches  of  either  the  face  or  neck,  as 
well  as  at  other  iissural  openings  which  are  pemianent  in  character.  In- 
juries and  mechanical  causes  unquestionably  play  a  part  in  the  production  of 
these  tumors. 

Diagnosis. — Angiomata  are  ordinarily  easily  diagnosed.     The  nature 


Fig.  192. — Erichscn's  method  of  nuiltiplc  lij^ation  of  an)ji>»mata. 


of  the  naevus,  or  mother's  mark,  is  ap])areni  at  a  i^i^lancc.  The  iclant^^iectasic 
or  cavernous  form,  though  difficult  or  even  impossible  to  (iittereiitiate  with- 
out microscopical  section,  are  nevertheless  easy  di"  diaL:nosis  insofar  as 
being  angiomata  is  concerned,  provi  ling  they  are  aecessihle  to  inspection. 

pROGNOSL<i. — Angiomata  are  benign  gnnsths  and  ordinarily  do  not 
affect  the  health,  well-lx*ing  i^r  lite  of  the  individiuil.  It  is.  however,  true 
that  in  some  exceptit^nal  cases,  as  the  result  k^x  uloerati"n  or  injury,  exces- 
sive or  even  an  alannin.i^  heniorrhaoe  ha>  •  occurred.  In  other  cases  as 
the  result  of  sepsis,  thronilx»sis  and  einnolisin  may  ooour.  r«.>ulrini:  in  pyemia 
or  even  death. 

Treatment. — Capillary  aniri'^niata.  it  01  lirco  >i.'r.  a:\-  usually  be- 
vond  remedial  measures.  When  situate<l  \\"->n  t'u'  :*  uo  :l\'v  ure  treated 
for  cosmetic  effect.  When  stnali  and  spider  like  r..i'\i  .ire  e'lr-niniered.  de- 
struction of  the  central  ves>el  hy  ii::iupuncir.re,  e\o:r.  Ix  <i>  .«r  the  applica- 
tion of  the  point  of  a  to.nhpiok  dipped  in  nifio  aci.i  \\  ;!■  usually  be  cura- 
tive of  the  condition.     Port  wine  niark<.  situate.!  u^^-n  t!ie  race,  mav  often 


TUMORS 


be  relieved  of  much  of  their  redness  and  unsightliness  by  the  destruction 
many  of  the  capillaries  through  electrolysis  or  ignipuncture.  When  i 
blemish  is  small  the  briefest  appHcation  possible  of  the  flat  surface  of  i 
blade  of  the  Pacquelin  cautery  will  often  destroy  the  vessels  and  leave  no 
ing  behind  but  a  white  and  almost  invisible  scar. 

Treatment  of  Arterial,  Venous  and  Cavernous  Angiomata.— 
not  situated  upon  the  face  excision  is  perhaps  the  best  method  of  trc 
ment  of  this  class  of  tumors.  The  growth  is  enclosed  by  two  semilui 
incisions,  which  go  outside  of  the  tumor,  through  healthy  tissue,  and  do 
to  the  muscles  beneath.  The  growth  is  then  quickly  removed.  Ordinal 
not  more  than  two  or  three  blood  vessels  will  require  ligation.  When  si 
ated  upon  some  portion  of  the  face,  and  especially  if  on  the  eyelids,  a 
the  growth  is  large  and  prominent,  excision  cannot  be  practised  withou 
subsequent  plastic  operation,  and  perhaps  severe  deformity.  In  such  ca 
multiple  ligation  according  to  the  method  of  Erichsen,  is  often  the  m 
advisable  procedure  to  follow   (Fig"-  192).     It  is  attended  by  little  loss 


blood,  and  if  the  part  be  kept  subsequently  aseptic,  but  little  pain  and  aim 
no  suppuration  results,  and  from  the  ligation  there  is  very  slight  subsequ 
deformity.  Recently  Dr.  John  A.  Wyeth  has  recommended  injecting  b< 
ing  water  into  these  growths.  This  produces,  if  successful,  coagulation 
the  blood  within  the  vessels,  and  arrests  the  circulation,  the  tumor  shrink: 
and  disappearing.  In  some  cases  the  method  is  followed  by  the  happi 
result,  a  cure  being  effected  without  any  scar.  In  others,  so  far  as  my  o 
experience  goes,  it  is  almost  impossible  to  arrest  the  circulation  within 
growth  and  to  effect  a  cure  bv  this  means.  In  these  either  excision  or  m 
tiple  ligation  should  be  resorted  to  (Fig.  193). 

MYXOMATA. 

The  myxoma  is  a  tumor  composed  of  connective  tissue  cells  betwi 
which  there  is  a  homogeneous  or  slightly  granular  gelatinous  substan 
The  myxomata  correspond  very  closelv  in  their  structure  with  the  Wh 
tonian  jelly  of  the  umbilical  cord,  and  to  tiie  vitreous  Imnior  of  the  e 
If  the  cellular  elements  of  the  niNxonia  are  very  sparse  the  tumor  will 
almost  translucent,  extremely  soft  and  seemingly  cystic  in  character;  wl 
on  the  contrary,  if  the  cellular  elements  are  numerous  the  tumor  will  h; 
a  whitish  or  milky  ai)|)earance.  be  much  harder  in  consistency,  and  tra 
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mit  but  little  light.     The  cells  mzy  be  stellate,  spindle-shaped  or  round, 
or  a  mixture  of  these  forms  may  occur  in  the  same  tumor. 

The  myxoma  ordinarily  has  about  the  consistency  of  thin  jelly ;  its  sub- 
stance is  tremulous  and  in  appearance  resembles  the  pulp  of  the  grape.  It 
refracts  light  freely,  thus  giving  the  surface  a  glistening  appearance.  Myxo- 
matous tumors  taking  origin  from  the  mucous  membranes  often  contain 
some  and  even  much  glandular  structure.  When  the  tumor  takes  origin 
from  the  connective  tissue  spaces,  it  usually  has  a  thin,  delicate,  Bbrous  cov- 
ering: when  subcutaneous  or  situated  within  the  corium,  it  may  have  a 
normal  skin  covering  or  only  a  coating  of  epidermis  (Fig.  194). 

Situation  -\-\u  Freqikn-cy. — Myxomatous  tumors  occur  most  fre- 
quently within  the  nose,  especially  trum  the  Schnoiderian  membrane  cov- 
ering the  middle  meatus,  and  from  the  middle  turbinated  bones.     Not  in- 


Fig    itu— M; 


freiiuently  ilie.'.-  a!*o  >x-cnr  ii; 
com  to  the  nM>e.  e<iifc:a;iy  th. 
in  the  subcutaneou*  t;**ue  iii'.'! 
and  testicles  <  Fig.  105* 

Appe.\rame  ami  S:zf„- 
be  as  small  as  a  b;r>,L  ?>:■;.  ■-■; 
pharynx.  The  n'.vx.>:::a!a  ^li 
distinct  torn;,  and  arc  ::-.'>:  :>■ 
soft,  trembling  like  naiit-f  : 
cent,  and  of  a  ixarly  ,t  a  >!; 
may  readilv  be  in.lente  i  -.i::: 
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While  nasal  polypi  occur  singly,  they  are  more  frequently  found  as 
multiple  tumors. 

Symptoms. — Myxomatous  tmnors  occurring  in  the  nasal  cavities  fre- 
quently cause  irritation  with  an  increase  of  the  normal  secretions.  Perhaps 
one  of  the  most  pronounced  syni]>toiiis  is  frequent  sneezing,  or  violent  at- 
tacks of  sneezing,  attended  by  a  profuse,  watery  discharge.  There  is  often 
a  pronounced  and  disagreeable  burning  and  itching  within  the  nose,  caused 
by  the  increased  amount  of  tluid  oozing  through  the  mucous  membrane. 
With  the  increased  size  of  the  growth  there  is  more  or  less  stenosis  of  one 
side,  or  it  may  be  of  both  sides,  providing  the  growths  are  situated  in 
both  nasal  passages.  Not  infretiuently  as  a  result  of  infection  a  muco- 
purulent discharge  occurs,  which  may  be  offensive  in  character,  and  lead 
to  infection  of  the  adjacent  cavities,  .-\sthma  and  hay  fever  are  also  ac- 
companiments of  nasal  polypi.  In  cases  of  pronounced  nasal  stenosis, 
laryngitis  or  bronchitis  may  occur  as  secondary  conditions.     The  tone  of 


the  voice  is  also 

altiT 

d.  11 

e  pali 

nt   aa|uiri 

(or  dead  voice). 

n  cui 

-ieipn. 

nee  lit 

l!ie  uli.-tru 

DlAONiLSIS.- 

The 

Iinve 

memi 

iiK-il  train 

to  examine  the  n 

sal  fo 

■is;e. 

vlK'n  ; 

correct  di 

tion  of  the  nasa 

fr.ss: 

■  shi 

dd  1h 

dune  bv 

is  thrown  from  a 

hea<l 

mirntr  t!ir 

u>L'h  a  ;,R 

parts.    The  [wh'pus  ma 
moist,  glistening,  pearl 
is  readily  indented  will 

\    llK 

'.  >li 
a  |.r 

1  1„-  s 
diilv-t 

c,i.  if  pres 
aii>hici'Til. 
licli  is  pail 

its  position  on  in 
Prognosis.- 

sjurat 
Mvx, 

1.1    .-XI 

i.TS    art-    I 

ordinary   conditir 

ns   w 

11   n< 

t   prii 

ucL-    niuia.- 

complete    removal,  or 
well-being  of  the  indi\ 
consequence  of  their  ]ir 
month-breathing,  wiih 

,lual 
■due 
lar\n 

.■xart    median 
It  i>  <|uilr  irui 
ng  a  sli-n<.-;i>  .if 
gitis  or  lin.meliit 

call 


a  more  or  less  nasal  tone 
1.11  iif  the  nasal  fossx. 

symptoms  should  lead  one 
i.'sis  can  be  made,  In-^pec- 
[ins  of  a  good  light  which 
um  made  to  illuminate  the 
..  a.«  a  smooth,  pear-shaped, 
x-ly-movable  growth  which 
s.  and  which  often  changes 

ign  growths  which  under 
ic  de]iosits  or  recur  after 
the  heallli.  comfort  or 
jver,  that  they  may,  in 
both  nasal  fosss.  cause 
seijuence,  or  in  conse- 


F34S  TUMORS 

'  quence  of  infection  cause  septic  inflammation  within  the  cavities  adjacent  1 
to  the  nose,  or  perhaps  seriously  interfere  with  hearing.     It  is  also  seem-  I 
ingly  true  that  there  is  in  myxomatous  tumors  a  certain  tendency  towards   ' 
maHgnant  change,  whereby  a  benign  tumor  as  the  result  of  apparently  con- 
tinued irritation  or  severe  traumatism,  or  the  result,  perl,iaps,  of  unskilled 
efforts  at   removal,  or  when  complete  eradication  has  not  been  effected, 
takes  on  malignant  characteristics  (Fig.  196). 

Treatment, — Before  any  operative  measures  are  undertaken  look- 
ing to  the  removal  of  neoplasms  within  the  nose,  the  nasal  cavity  should 
be  rendered  as  nearly  aseptic  as  possible,  by  the  use  of  antiseptic  sprays 
or  douches.    Myxomatous  tumors  when  causing  pressure,  irritation,  or  func-   , 

^  tiona!  disturbances,  should  lie  removed.     The  means  perhaps  best  adapted 


■,Fig,  196. — Nasal  i>ol  p 
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[for  the  use  of  the  gene  a  su  g  no  gene  a  p  a  on  n  h  removal  of 
lasal  polypi  is  the  cold  w  e  sna  e  \  mo  ex  e  en  n  ment  is  Bos- 
I  worth's  snare.  The  oop  ma  be  pp  d  o  e  he  po  pus  b  carrying  it 
lalong  the  nasal  septimi  up  toward  the  middle  fossa  or  middle  turbinated 
Elx>ne.  where  it  is  gradually  tightened  by  drawing  upon  the  cross-bar.  and 
Bthe  pedicle  divided,  or  the  growth  evulsed.  One  after  another  of  these  j 
■  polypi  may  be  removed  in  this  manner,  packing  the  nostrils  between  the  t 
ivals  for  the  purpose  of  arresting  the  hemorrhage. 

MYOMATA. 
A  myoma  is  a  benign  tumor  composed  of  muscular  elements  which 
are  usually  bound  together  in  bundles  by  connective  tissue.     The 
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tive  tissue  may  be  interspersed  between  the  muscular  elements  and  make 
up  a  considerable  part  of  the  growth. 

Myomata  are  divided  into  two  classes:     1st,  those  composed  of  striped   i 
muscular  tissues,  and  known  as  rhabdoniyomata ;  and,  2d.  those  composed 
of  unstriped  muscular  tissue  and  known  as   leiomyomata.     Tumors  con- 
sisting of  striped  muscular  tissue  are  of  rare  occurrence  and  usually  con- 
genital in  origin, 

Myomata  composed  of  unstriped  muscular  tissue  are  of  frequent  oc- 
currence and  consequently  of  great  interest  and  importance  to  the  sur- 
geon. They  may  and  do  occur  wherever  unstriped  muscular  tissue  is 
found.  They  have  most  frequently  been  observed  taking  origin  from  the 
uterus,  prostate  gland.  Fallopian  tubes,  ovaries,  ovarian  ligaments,  round 
ligaments,  from  the  pelvic  peritoneum  immediately  adjacent  to,  or  making 
up,  the  broad  ligaments,  from  the  (esophagus,  gastro-intestinal  canal,  blad- 
der, scrotum,  walls  of  the  arteries,  and  from  the  skin,  nipples  and  breast 
(Fig.  197). 


Fig,  197. — A  microscopi 


Myomata  have  on  account  of  their  color,  hardness,  situation  and  gen- 
eral appearance,  been  mistaken  for  fibromata.  Macroscopic  ally  they  show, 
except  in  the  rarest  instances,  nothing  upon  section  which  would  indicate 
that  they  were  composed  of  muscular  tissue,  being  usually  hard,  grating 
under  the  knife,  showing  a  large  mimber  of  whorls  and  presenting  a  dense 
grayish  or  whitish  appearance,  which  is  seemingly  far  more  characteristic 
of  fibrous  than  muscular  tissue. 

HIXBD  FOEUS. 
In  myomata  the  muscular  tissue  is  always  mixed  with  more  or  less  of 
fibrous  or  connective  tissue,  but  in  a  large  number  of  these  cases  this  is  not 
sufficient  to  change  the  character  of  the  growth.  When  the  fibrous  tissue  is 
very  considerable,  perhaps  equalling  or  exceeding  the  muscular,  the  growth 
should  be  termed  a  myo-fibroma.    The  characteristics  of  the  tumor,  insofar 


KH  I'ontimi',  Imnliu'ss,  ;iji|it<nraiK'c  on  stction.  and  rate  of  growth  are  con- 
^'criii'il,  tirv  not  cliiiiiKCil  hy  litis  ailniixtiiR'. 

MTO-ADENOHA. 

Il  \*  rare  to  tiiitl  ^lamlular  tissue  in  niyoniatons  tumors.  The  glan- 
tUilnr  iKMw  nuiy  lia\-c  its  orijjin  irotn  ihi'  t;:ianils  or  epithelia]  outgrowths 
ot  the  overUinj:  iiincoiis  nienihr^mc.  or  they  may  K-  the  result  ot  outgrowths 
odlw  wstiRvs  of  enthrynnal  tissue  {Vi^.  mSV 

KTO-CYSIOICA. 

The  tmvnuta  an-  trenuently  cystic  in  ch;iracter.  The  cyst  may  be 
the  rrs«ll  o(  an  >»>lem.«i'us  convl^tn'i'  ot  the  lyiui'Iiaiic  s;«cos  in  consequence 
»vi  iittUiitnMtioii  or  irritati.'U.  >t  the  rcsu:t  o-  s'Uic  .'iisTr-,:c:!.';-.  ^m'  ;he  venous 
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HEOBOUAIA. 
Neuromata  have  been  divided  into  the  true  and  false.  The  former  t 
still  further  divided  into  ganglionic,  myelinic  and  amyelinic.  True  neui 
mata  are  of  extremely  rare  occurrence,  and  it  has  been  claimed  by  ma 
clinicians  and  pathologists  that  there  are  no  neuromata  in  the  true  apf; 
cation  of  the  term.  A  neuroma  proper  must  be  composed  largely 
new  nerve  elements;  there  must  have  been  a  proliferation  of  nei 
tissue,  causing  at  least  a  part  of  the  new-growth,  and  it  is  quite  i 
materia!  whether  this  new  tissue  be  nerve  fibres  or  ganglionic  cells,  or 
admixture  of  the  two.  At  the  present  time  it  seems  to  be  well  establish 
that  true  neuromata,  or  tumors  due  to  the  proliferation  of  nerve  tissi 
do  really  exist  and  are  occasionally  encountered.  They  may  be  situat 
wherever  nerve  tissue  is  found,  and  they  seemingly  most  frequently  ha 
their  origin  from  the  sympathetic  nervous  system.  Ganglionic  neuroma 
or  nerve  tumors  made  up  at  least  in  part  of  ganglionic  cells,  have  be 
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found  taking  origin  from  llii;  thoracic,  lumbar,  hypogastric,  adrenal  a 
solar  plexus  of  the  sympathetic  systfm. 

Neuromata  comiwsied  of  nerve  fibres  have  t>een  found  in  connecti 
with  syringomyelia,  in  tabes,  and  also  as  nmlliple  growths  situated  wit! 
the  skin. 

The  true  neuromata  sc-m  e.s]K-ciaily  liable  to  affect  children  and  you 
adults,  and  while  they  are  nnliii;irily  iif  slow  growth  and  seldom  reach  a 
very  considerable  size.  si>me  have  lieen  reported  lo  have  attained  large  dimt 
sions.    They  may  be  single  ur  multiple. 

FALSE  NEUROJtATA. 
False  neuromata  are  of  comparatively  fre(|nent  occurrence.     They  m 
be  subdivided  into  the  ncuro-tihroTiKHa,  the  diffused  neuromata,  the  pie: 
form  and  the  traumalic  tK^urMtiiata.     The   false  neuro-libroma  is  usually 
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small,  fusiform  growth  situated  upon  a  nerve.  Histologically  the  growth  is  a 
fibroma  and  composed  of  fibrous  tissue,  taking  origin  in  the  perineurium 
or  the  endoneurium.  The  new  growth  is  made  up  of  fibrous  connective 
tissue  and  is  situated  either  upon  the  nerve,  or  the  nerve  fibres  are  sepa- 
rated and  to  some  extent  enclose  the  growth.  These  tumors  when  situ- 
ated subcutaneously  and  if  upon  a  sensitive  nefve,  are  known  as  painful, 
subcutaneous  tubercles.  When  thus  situated  they  give  rise,  upon  irritation, 
compression  or  exposure  to  cold,  to  intense  radiating  pain. 

DIFFUSED  NEUEOMATA. 

These  growths  are  composed  of  a  diffused  thickening  of  the  nerve 
sheathes,  causing,  it  may  be,  numerous  elliptical  or  spherical  growths,  or 
there  may  be  a  generalized  enlargement  of  the  nerves.  These  growths 
are  usually  encapsulated  and  well  defined,  but  occasionally  on  the  contrary 
their  limits  are  not  easily  determined.  While  they  may  be  few  in  number 
yet  are  occasionally  extremely  numerous.  They  are  made  up  of  fibrous 
tissue  taking  origin  from  the  endoneurium,  and  are  usually  whitish  in 
color  and  fine  in  texture.  These  <(rowths  are  usually  not  very  sensitive  un- 
less exposed  to  considerable  pressure  or  irritation. 

FLEXIFORM  NEUEOMATA. 

These  are  usually  congenital  growths  involving  the  subcutaneous 
nerves.  They  are  most  frecjuently  situated  upon  the  face  and  neck  in 
connection  wifih  the  fifth  pair  or  cervicle  nerves.  The  tumor  is  usually  of 
a  soft,  gelatinous  type  and  composed  of  a  number  of  thickened,  tortuous 
nerve  strands,  held  together  by  connective  tissue.  In  the  plexiform  neuro- 
mata, one  branch  or  all  the  branches  of  a  given  nerve  distributed  to  a  cer- 
tain area  may  become  involved. 

Treatment. — Any  of  the  forms  of  neuromata,  if  imsightly  or  causing 
pain,  or  creating  functional  disturbance,  should  be  removed.  In  the  re- 
moval of  a  neuroma  situated  upon  a  motor  nerve,  the  continuity  of  the 
nerve,  if  possible,  should  be  i)reserved. 

GLIOMATA. 

A  glioma  is  a  tumor  composed  of  neuroglia  and  is  found  in  the  cerebro- 
spinal centers,  and  in  certain  embryonal  peripheral  processes  of  the  brain, 
namely  the  retina  and  the  optic  and  ( Ifactory  nerves.  Gliomata  take 
origin  only  from  the  neuroglia,  which  is  a  supporting  tissue  confined  to 
the  cerebro-spinal  axis  and  the  above-named  nerves.  The  neuroglia  has 
the  same  embryological  origin  as  the  nervous  system,  namely  the  epiblast. 
The  neuroglia  has  the  characteristics  of  connective  tissue ;  it  supports, 
sustains  and  embeds  the  nerve  fibres  and  cells ;  it  has  no  active  function.  It 
combines  with  connective  tissue  in  producing  sarcoma  and  endothelioma,  but 
never  with  epithelial  cells,  producing  carcinoma. 

The  neuroglia  when  examined  histologically  is  found  to  be  made  up 
of  a  variety  of  cells  known  as  glia-cells.  The  smaller  of  these  contain  a 
single  nucleus  and  the  larger  cells  sometimes  two  or  more  nuclei.  The 
cells  are  composed  of  a  mass  of  protoplasm,  which  surrounds  the  nucleus 
and  sends  off  protoplasmic  fibres,  which  radiate  in  every  direction  (Fig. 
200). 
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The  gliomata  occurring  as  they  do  in  the  brain  and  spinal  cord,  take 
origin  from  the  neurogliar  tissue.  They  are  tumors  which,  at  least  in  the 
brain,  are  of  quite  frequent  occurrence,  and  are  found  with  special  fre- 
quency in  the  cortex.  They  may,  however,  occur  in  the  white  substance 
in  the  ganglia  at  the  base  of  the  brain,  in  the  pons,  in  the  medulla  oblon- 
gata and  in  the  spinal  cord.  They  occur  with  special  frequency  in  children 
and  young  adults,  although  they  have  been  found  in  persons  fifty  year.<5 
of  age. 

The  gliomata  have  been  divided  according  to  their  consistency  into 
the  glioma  durum  in  which  the  cells  are  sparse  and  the  growth  hard,  and 
the  glioma  molle,  in  which  the  growth  is  made  up  largely  of  cellular  ele- 
ments and  is  quite  soft.     There  is  also  a  third  form,  the  glioma  telangiec- 


Fig.   200. — Neuroglia   cells,     a— *'Spi<kT"*  coll.     I). — '*Mc»ssy"  cell.     Ganglion   cells. 

taticum,  in  which  there  is  an  increase  in  the  number  and  size  of  the  blood 
vessels. 

The  gliomata  are  ordinarily  not  well  defined.  They  are  seldom,  if 
ever,  encapsulated,  hut  on  the  contrary  shade  oft  imj)ercei)tihly  into  the 
adjacent  tissue,  where  there  is  both  a  macroscopical  and  microscopical  in- 
filtration. The  color  of  the  j^iiomata  corresixnids  to.  but  is  usually  slisrhtly 
redder  than,  the  a;ljacent  tissue,  in  consistency  they  are  usually  slightly 
harder  than  the  brain  tissue.  tiiou,i;h  they  may  be  translucent  and  as  soft 
as  the  vitreous,  or  as  hard  as  the  pons.  They  may  be  sini;le  or  multiple. 
although  they  are  usually  sini^He.  riu\  may  he  small,  not  lart^er  than  the 
end  of  the  finder  or  as  larc^^e  a>  a  L^ood-sizecl  oran,i;e.  They  i^row  slowly  and 
do  not  interfere   seriously   with   tlic   nrrvc  tracts,  or  produce  symptoms  of 
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symbols,  is  caused  by  the  disturbance  of  the  center  of  vision,  situated  in  th< 
occipital  lobe. 

Tumors  may  also  be  situated  in  the  cerebellum,  where  they  are  likelj 
to  produce,  in  addition  to  the  cardinal  symptoms  of  brain  tumors,  excessive 
vertigo,  vomiting,  unsteadiness  of  gait,  and  incoordination  of  the  muscles 
of  the  extremities. 

In  making  a  diagnosis  of  an  intra-cranial  growth,  it  is  desirable,  ii 
possible,  not  only  to  determine  that  the  growth  is  present,  but  its  situatior 
according  to  localizing  symptoms,  and  also  whether  it  is  in  the  cortex  oi 
IS  subcortical,  whether  the  growth  is  large  or  small,  single  or  multiple,  anc 
its  character.  The  great  majority  of  gliomata  situated  within  the  craniun: 
are  cortical.  If  there  is  a  loss  of  sensation,  or  hemiplegia,  it  is  indicative 
of  the  growth  being  situated  within  the  internal  capsule.  If  the  patient  if 
suffering  from  multiple  growths,  the  different  areas  affected  show  the  re- 
sults of  the  irritation. 

It  is  also  necessary  to  determine  as  nearly  as  possible  the  size  of  the 
gro\vth.  This  can  only  be  told  by  the  extent  to  which  the  intra-crania! 
pressure  has  been  altered,  by  the  severity  of  the  symptoms,  and  by  the  facl 
that  a  growth  having  started  in  one  center  has  progressed  from  there  to,  anc 
invaded,  distant  centers.  The  number  of  adjacent  areas  implicated  wil 
indicate  approximately  the  size  of  the  neoplasm.  The  character  of  the 
growth  must  also  be  determined.  The  gliomata  if  possible  must  be  differ- 
entiated from  tubercular  growths,  which  are  extremely  common,  and  whicV 
usually  occur  in  patients  manifesting  symptoms  of  tuberculosis  in  othei 
portions  of  the  body.  They  must  be  differentiated  from  cysts  due  to  pcro- 
encephalitis  which  is  usually  the  result  of  infantile  iiillammation  or  hem- 
orrhage, and  which  is  often  associated  with  a  marked  degree  of  paralysis, 

Gliomata  of  the  brain  should  also  be  differentiated  from  syphilitic 
gummata.  Here  the  diagnosis  will  be  aided  by  the  ])atient*s  history.  Thev 
must  also  be  differentiated  from  carcinomatous  y^rowths,  which  in  the 
brain  are  also  secondary  and  follow  a  carcinomatous  disease  of  some  other 
organ.  From  the  sarcomata  they  cann(»t  ordinarily  he  (li>tinj^uishe(l 
and  with  these  growths  they  are  also  often  c<»nil)iiu'(]. 

Treatment. — It  is  stated  bv  \'on  Heri-niann  that  no  more  than  ten 
or  fifteen  per  cent,  of  the  gliomata  are  o])eral^]e.  This  may  be  due  to  their 
location,  size,  or  to  their  non-enca])sulati<.»n.  (  )])erations  may  be  undertaken 
in  the  case  of  gliomata  for  the  ])ur]K)se  of  reheviiijL;  the  distres^inj^  ."symp- 
toms, or  for  the  purpose  oi  curin^^  the  disease.  When  the  sym])loms  oi 
intra-cranial  pressure  are  pronounced,  an*!  if  tlic  siiuaiiou  of  the  iri'i»\vth  is 
such  that  its  removal  is  known  to  he  impossible,  a  trij)hinin.i^^  is  (Imik*  for 
the  purpose  of  relieving  in  part  the  pres>iire.  and  i^  ofu-n  *^i  tlie  i^TLatesI 
advantage  to  the  patient.  In  opening  the  sknll  thr  osteo])la>lic  mcthj.fl  i< 
preferable,  and  it  is  most  desirable  to  have  a  twc  opi-ninL^-.  If  tlu*  tumor 
can  be  located  and  it  is  situated  within  the  cort^'x  and  it<  >i/A'  Ik-  n"t  tor 
great,  it  can  be  removed,  and  if  encajjsulatetl  it  can  ]k-  rca'hly  slirlU-,]  ,)\it. 
It  is  most  desirable  to  remove  the  growth  rntircly  if  ])osxi])l('.  If  iIk-  ^n >\vth 
is  more  or  less  diffused  the  surgeon  must  with  a  dull  -jHJon  "r  rnrrt!!-  i:fo 
wide  of  the  growth  into  the  surrounding^  lu-ilthy  tissue.  After  rvinoval 
hemorrhage  is  controlled  by  ligature  or  hv  io.'.dt. -rm  tamjion. 
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and  often  almost  continuous.  The  site  of  the  pain  often  corresponds  tc 
the  situation  of  the  tumor.  Another  symptom  which  is  nearly  as  constant 
is  dizziness  or  vertigo,  and  by  vertigo  is  meant  that  which  is  due  to  dis- 
turbance within  the  brain  and  which  has  no  connection  in  any  way  with 
the  condition  of  the  stomach.  It  is  cerebral  in  character.  Vertigo  in  severe 
cases  is  almost  constant,  very  distressing  and  may  be  present  not  only  when 
the  patient  is  standing  or  sitting,  but  also  when  he  is  lying  down.  Nausea 
and  vomiting  are  also  frequent  symptoms,  and  these  are  likewise  cerebral 
in  character.  A  fourth  symptom  of  very  great  importance  in  the  diagnosis 
of  intra-cranial  growths  is  choked  disks,  papillitis,  neuritis,  or  atrophy  oi 
the  optic  nerve,  which  is  supposed  to  result  from  an  increase  of  the  intra- 
cranial pressure,  or  to  a  disturbance  of  the  venous  return  circulation.  The 
four  cardinal  symptoms  then  of  brain  tumor  are  headache,  vertigo,  vomiting 
and  disturbance  of  the  circulation  in  the  optic  nerve,  producing  choked 
disk. 

Special  symptoms  depend  upon  the  particular  relations  and  upon  the 
situation  of  the  growth.  Nearly  three-fourths  of  all  intra-cranial  neoplasms 
being  situated  in  or  near  the  motor  areas,  will  in  their  growth  create  dis- 
turbances of  these  areas  which  will  manifest  by  contraction  or  paralysis 
of  the  muscles  supplied  by  the  peripheral  nerves.  Of  course  it  is  to  be 
understood  that  the  symptoms  will  vary  with  the  motor  region  implicated, 
Tumors  of  the  motor  areas  are  then  not  onlv  attended  with  headache,  ver- 
tigo,  vomiting  and  choked  disks,  which  are  the  usual  symptoms  of  intra- 
cranial growths,  irrespective  of  their  situation,  but  they  have  special  symp- 
toms depending  upon  the  irritation  of  the  motor  areas.  There  may  be  pri- 
marily a  feeling  of  numbness  confined  to  the  finger  or  toe,  or  a  limited  mus- 
cular area,  but  sooner  or  later  there  is  likely  to  be  a  disturbance  of  muscu- 
lar contraction  in  the  form  of  spasms. 

The  symptom  of  special  importance  of  tumors  of  the  occipital  lobes 
is  hemianopsia,  or  blindness  in  one-half  of  the  field  of  vision  of  one  oi 
both  eyes.  Hemianopsia  usually  indicates  a  lesion  of  the  cuneus  of  the 
same  side. 

Tumors  in  the  temporal  region  while  presenting  less  marked  cardinal 
symptoms  than  in  the  other  areas,  do  produce  a  condition  of  special  im- 
portance in  a  diagnostic  sense,  and  that  is  aphasia  or  disturbance  of  speech 
In  considering  the  different  forms  of  aphasia  one  must  keep  strictly  ir 
mind  the  area  which  dominates  that  particular  form  of  speech  interferec 
with.  In  motor  aphasia  the  patient  misnames  objects  seen.  He  may  be 
and  probably  is  aware  of  his  error,  but  he  cannot  correct  it.  In  this  forrr 
of  aphasia  the  process  is  usually  situated  in  the  third  frontal  convolution,  ir 
the  Island  of  Reil,  and  in  the  tissue  situated  between  these  two  centers. 

The  form  of  aphasia  known  as  agraphia,  in  which  the  patient  is  unable 
to  write  in  consequence  of  his  loss  of  certain  memories  which  enable  hirr 
to  exercise  his  finger  movements,  is  situated  in  the  posterior  part  of  the 
second  frontal  convolution.  W'onl  deafness  or  sensory  aphasia,  in  which 
the  patient  does  not  understand  sj^ioken  lan,i^na.i.::e.  may  he  caused  by  a 
tumor  situated  in  the  ])osterior  ])orti<)n  of  the  first  temi)oral  convolution 
Word  blindness  in  which  tliere  i^  a  loss  of  memory  of  ])rinted  or  writter 
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symbols,  is  caused  bv  the  disturbance  of  the  center  of  vision,  situated  in  the 
occipital  lobe. 

Tumors  may  also  be  situated  in  the  cerebellum,  where  they  are  likely 
to  produce,  in  addition  to  the  cardinal  symptoms  of  brain  tumors,  excessive 
vertigo,  vomiting,  unsteadiness  of  gait,  and  incoordination  of  the  muscles 
of  the  extremities. 

In  making  a  diagnosis  of  an  intra-cranial  growth,  it  is  desirable,  if 
possible,  not  only  to  determine  that  the  growth  is  present,  but  its  situation 
according  to  localizing  symptoms,  and  also  whether  it  is  in  the  cortex  or 
is  subcortical,  whether  the  growth  is  large  or  small,  single  or  multiple,  and 
its  character.  The  great  majority  of  gliomata  situated  within  the  cranium 
are  cortical.  If  there  is  a  loss  of  sensation,  or  hemiplegia,  it  is  indicative 
of  the  growth  being  situated  within  the  internal  capsule.  If  the  patient  is 
suffering  from  multiple  growths,  the  dittcrcnt  areas  affected  show  the  re- 
sults of  the  irritation. 

It  is  also  necessary  to  determine  as  nearly  as  possible  the  size  of  the 
growth.  This  can  only  be  lold  by  the  extent  to  which  the  intra-cranial 
pressure  has  been  altered,  by  the  severity  of  the  sy^lpto;n^,  and  by  the  fact 
that  a  growth  having  started  in  one  center  has  i)rogresseil  from  there  to,  and 
invaded,  distant  centers.  The  number  of  adjacent  areas  implicated  will 
indicate  approximately  the  ^ize  of  the  neojilasm.  'Fhe  character  of  the 
growth  must  also  be  determined.  Tlu'  i;lioniaia  if  possible  must  be  differ- 
entiated from  tubercular  growths,  which  are  cxtreir.cly  common,  and  which 
usually  occur  in  ]>atienis  manifesting  symploms  of  tuberculosis  in  other 
portions  of  the  body.  Tbey  must  be  (littrreutiated  froin  cysts  due  to  poro- 
encephalitis  which  is  usuall\  die  roult  of  infantile  indannnation  or  hem- 
orrhage, and  which  is  often  a>>oeiate<l  with  a  nnrked  dt'L;ree  of  ])aralysis. 

Gliomata  of  the  brain  .-h»MiM  also  lie  dirurenti.iif.-d  from  sy])hilitic 
gummata.  Here  the  diai;n<i>i.>  will  W-  aided  1»\  thr  patit-ni's  history.  They 
must  also  be  differeniiale  1  from  carcin- -niat' -u-  -r. -wihs,  which  in  the 
brain  arc  also  secondary  and  fdlMW  a  carcin< 'mat- -u^  <!iseasj.;  of  >.  )nie  other 
organ.  l^Vom  the  .sarcomata  t:ie\  «\'ni!i..t  ordi;:aril\  W-  di-tini;nished 
and  with  these  j^rowths  ihe\   are  nUo  often  eombinrd. 

TuLATMKNT. —  It  is  slated  by  \  ou  lKr^:i:aim  thai  U"  more  than  ten 
or  fifteen  per  cent,  of  the  i^lioniala  are  operable.  Ihi-  may  Ik-  due  to  their 
location,  size,  or  to  their  non-encap-uhitiou.  (  )|n.ratiou^  nia\-  br  undertaken 
in  the  case  ^^i  t^liomata  f(»r  the  pm-poM-  of  reHi-\inLi  the  distressing  .-\inp- 
toms.  or  for  the  purpose  of  curin,L;  the  disease.  When  thr  s\  mptc  .n^s  of 
intra-cranial  i)ressiire  are  ])ronounced.  and  if  the  simalion  <'f  the  lirowrh  is 
such  that  its  removal  is  kn(»wn  l«»  be  im]M.Nsil)le.  a  irt-phininL:  is  doiu-  for 
the  purj>ose  of  relievini^  in  part  the  pressun-.  an<l  is  ofu-n  of  tlie  -r^atest 
advantage  to  the  patient.  In  ojienini;  the  skull  the  o^u-oplastje  metliol  i< 
preferable,  and  it  is  most  desirable  to  have  a  free  opening.  If  the  tumor 
can  be  located  and  it  is  >ituale<l  within  the  corte.x  and  its  >i/A'  be  not  too 
great,  it  can  be  removed,  and  if  encapsulated  it  can  be  readily  shelled  ..ut. 
It  is  most  desirable  to  remove  the  u^rowth  entirely  if  pos^sible.  If  die  jL^^-owth 
is  more  or  less  diffused  the  surgeon  nmsi  with  a  dull  >poon  or  curette  j^o 
wide  of  the  growth  into  the  surroimdint^  health\  tissue,  .\flcr  removal 
hemorrhage  is  c.';ntrolled  by  ligature  <.'r  b\   iodoforii:  tamtion. 
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ADEHOHATA. 

An  adenoma  may  be  defined  as  a  tumor  growing  from  an  epithelial- cla 
surface  and  having  the  structure  of  a  secreting  gland.  It  differs,  howeve 
from  normal  glandular  tissue  in  that  it  has  no  function,  ordinarily  product 
no  secretion,  and  is  without  pervious  ducts.  Adenomata  are  benign  growth 
and  when  taking  origin  from  the  interior  of  a  gland,  are  distinct  and  wel 
defined,  being  enclosed  and  separated  from  the  adjacent  structures  by 
distinct  fibrous  capsule.  When  taking  origin  from  the  cutaneous  or  mucou 
surfaces,  they  usually  assume  the  characteristics  or  take  the  appearance 
of  warty  or  villous  growths,  and  are  then  ordinarily  pedunculated.  Th 
adenomatous  growths  mav  be  single  or  multiple.  \\'lieii  situated  in  th 
trastrointestinal  canal  thev  are  not  only  multiple,  but  a  dozen  or  more  ma 
be  found  in  the  same  individual.  Situated  in  the  mammary  gland  the 
are  a   o  o    as  ona       n        pea  feqe         bae  I     size,  as 

rule,  the     ae        a!n       age        aa        k  uo       a  but  occ; 
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ir. 

In   their  histologicd    structure    tlic\ 

■   .liffer    very    markedly,   and   whil 

they  easily   conform    with    reas;^iiablv  pi 

'ecisinn    to  the  gland  in    which   0 

from  which  they  take  origin,  thi>  is  nol 

necessarily  the  ease.     An  ailenom 
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of  that  gland.     The  same  is  true  of  m-.e 
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ovary  (Fig.  202). 
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sues.  When  situated  in  the  breast  they  move  with  some  freedom,  sHppin^ 
under  the  fingers,  produce  little  or  no  sponuneous  pain ;  are  situated  ordi- 
narily almost  directly  beneath  the  skin;  do  not  interfere  with  the  functions 
of  the  gland ;  do  not  cauEe  metastasis  or  interfere  with  the  general  health 
or  comfort  of  the  individual  (Fig.  203). 

Prognosis. — Being   benign   growths  the  prognosis   is   good. 

Treatment, — The  treatmeni  of  adenomata  conforms  to  that  of  other 
benign  growths.  If  thev  are  of  very  considerable  size,  unsightly,  or  caus- 
ing pressure  symptoms,  they  shoiilc!  be  removed  (Fig.  204). 

CTSTS  OR  CTSTOHATA. 

A  cyst  may  be  defined  as  a  sac  composed  uf  fibrous  tissue  and  lined 
with  one  or  more  lavers  of  epithelial  or  endothelial  cells,  which  surround 
and  enclose  a  cavitv  containing  a  fluid  or  <cmi-flui(!  substance. 
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Ffiontain  in  their  interior  products  wliicli  are  norma!  to  the  epiblast  or 
hypoblast,  such  as  hair,  bone  and  teeth.  Galactic  cj'sts  contain  milk.  When 
the  gall  bladder,  kidney,  or  ureter  are  converted  into  cystic  tumors  they 
contain  more  or  less  bile  or  urine. 

The  contents  and  characteristics  of  a  cyst  then,  depend  almost  en- 
(irely  upon  its  situation  and  upon  the  character  of  the  cells  which  line  its 
interior,  whether  these  normally  produce  nincus,  bile,  sebaceous  material, 
or  pancreatic  fluid.  The  contents  of  a  cyst  may  undergo  certain  changes; 
that  is,  they  mav  become  infected  and  converted  into  pus,  as  occurs  in 
the  suppurative  ovarian  cyst,  suppuration  of  the  gall  bladder,  suppuration 


f  the  sebaceous  cvsts  and   in  pyonephrosis.     The  contents  may  also  be 

mverted  in  consequence  of  inspissation  into  a  more  or  less  solid  mass. 

This  takes  place  in  the  sebaceous  cyst  and  in  the  gall  bladder.  The  char- 
acter of  the  contents  may  also  be  changed  in  consequence  of  hemorrhage 
into  the  cyst  cavilv.  This  is  seen  with  especial  frequency  in  ovarian  cysts, 
where  the  fluid  is  thin  and  transparent,  but  may  become  in  consequence 
of  hemorrhage  dark  brown  in  color,  somewhat  thickened  and  very  turbid 
in  character. 

The  lining  of  a  cvst  may  consist  of  a  single  layer  of  columnar,  cuboidal. 
or  ciliated  epithelium ;  or  the  epithelial  lining  may  be  stratified,  or  while 
usually  consisting  of  a  single  layer,  it  may  be  collected  at  various  points 
into  more  or  less  irregular  heaps.  Some  cysts,  especially  the  congenital 
erous  cysts,  are  lined   with  endothelium   derived   from   connective   tissue 
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plates,  or,  as  is  the  case  with  hemorrhagic  cysts,  the  wall  may  be  made  up, 
primarily  at  least,  of  connective  tissue  rendered  more  or  less  compact  by 
pressure  and  irritation,  and  without  a  distinct  endothelial  lining,  or  only 
such  as  it  derives  from  the  connective  tissue.  In  the  case  of  a  cystic 
adenoma  numerous  follicles  are  often  found  upon  the  interior  of  the  cyst 
wall,  or  a  budding:  or  proliferation  of  the  lining  epithelium  may  take  place, 
forming  new  acini  which  are,  with  the  follicles,  the  occasion  of  the  forma- 
tion of  multilocular  cysts.  The  cyst  wall  may  present  a  beautiful  pearly- 
white  color,  be  almost  transparent,  or  be  milky,  opaque  and  dark  in  ap- 
pearance. 

The  cyst  stroma  is  made  up  of  fibrous  tissue  which  is  at  times  very 
thin,  scarcely  thicker  than  tissue  paper,  made  of  but  a  single  layer  or  a 
closelv  set  mesh-work  of  fibres,  or  consists,  as  the  result  of  irritation  and 
pressure,  of  a  wall  measurino^  one-([uarter  of  an  inch  or  more  in  thick- 
ness. 

Cysts  are  unilocular  or  multilocular.  The  unilocular  cyst  represents 
a  single  cavity.  It  may  be  the  result  of  the  dilatation  of  a  duct,  an  acinus 
or  a  tubular  gland.  The  unilocular  cyst  may  occur  in  connective  tissue 
spaces  as  the  result  of  hemorrhage  or  serous  exudate,  or  it  may  be  due 
to  inclusions  of  the  epiblast,  or  the  result  oi"  congenital  defects  of  develop- 
ment. They  may  occur  in  free  peritoneal  spaces  which  aie  normally  free 
from  fluid,  or  they  may  be  found  in  hollow  oriJ:ans  or  inclosed  peritoneal 
cavities.  They  mav  be  due  to  the  absorption  of  adjacent  walls  and  the 
coalescence  of  several  cysts. 

A  multilocular  cvst  represents  several  cavities  bound  together  by  a 
fibrous  investment.  Thev  frequently  take  origin  from  glandular  structures. 
They  are  in  manv  instances  cysto-adenoniata.  Their  multilocular  char- 
acter often  results  from  the  budding  or  ])n»literation  of  the  epithelial  lin- 
ing of  a  single  cvst;  in  consequence  of  which  and  as  a  result  of  the  de- 
generation and  absorption  of  the  center  of  the  bud  or  j)rocess,  hollow  acini 
and  subsequently  cvstic  cavities  are  fornied.  Jn  situations  where  there  are 
many  solid  epithelial  colunms.  and  es])ecially  if  these  remain  in  the  tissues 
as  embryonal  vestiges,  as  occurs  in  the  jaw.  in  rho  production  of  the  enamel 
of  the  teeth,  in  the  ovaries  in  the  production  of  the  (Graafian  follicles,  and 
in  the  testicles,  these  coknnns  mav  be  tlie  site  of  the  formation  of  cvsts. 

Cysts  have  2)een   divided  int;> 

1.  Retention  cysts. 

2.  Tubulo-cysts. 
7.     Hydrocele. 

4.  (ilandular  cyst^. 

5.  Congenital  cysts. 

C).     Cysts  due  to  ])arasite>. 
7.     Miscellaneous  cysts. 

(.)f  the  retention  cvsts  the  >el)'ioi'ou^  are  jhtpiI's  the  most  frequent, 
nicy  are  most  often  situated  nnon  ih.c  lu'.'ul.  Imi  ni;i\  occur  upon  any  por- 
t\on  <.»f  the  cutaneous  surface.  Tlu-y  are  caused  1)\  tlie  narrowing  or  closure 
of  the  duct,  or  in  C(.)nse(|uence  "i"  the  --eorrti'.n  of  ilie  gland  becoming  in- 
spissated. The  conditicni  i<  here']iiar\  in  -o:ne  instances,  occurring  not 
infre(]uently  in  several  member-  of  many  succe-sive  families.     The  tumors 
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may  be  single,,  but  they  are  very  often  multiple — half  a  dozen  or  more  not 
infrequently  occurring  within  the  tissues  of  the  scalp.  In  size  they  vary 
greatly.  They  mav  not  exceed  that  of  a  pin"s  head,  or  they  may  attain  the 
dimensions  of  a  hen's  egg.  They  are  directly  connected  with  the  skin 
through  their  duct,  and  as  they  increase  in  size  they  become  attached  to 
and  immovable  from  the  skin  over  a  considerable  surface.  They  may  occur 
as  round,  reasonablv  smooth,  seniifluctuant  growths,  situated  more  or  less 
siibcutaneously.  Thev  not  infrequently  become  inflamed,  as  the  result  of 
an  injury  or  infection,  and  occasionally  suppurate  and  discharge  their  con- 
tents, leaving  a  fistulous  tract  which  often  does  not  heal,  but  continues  to 
discharge  pus  and  sebaceous  material.  Such  a  fistulous  opening  or  ulcer 
may  become  malignant,  or  the  sebaceous  material  and  inflammatory  exudate 
made  by  adhering  to  the  opening  produce  a  horn  of  greater  or  less  size 
<Fig.  205}. 
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cyst  are  then  seized  iipmi  either  siiie  with  fnrccps.  and  the  cyst  wall  shelled 
out.  It  is  necessarv  that  ilic  entire  wall  be  removed  in  order  to  prevent 
recurrence.  In  cases  in  wliich  iniection  and  sit|)puration  liave  taken  place, 
the  cyst  wall  will  bo  so  friable  that  it  cannot  be  extracted  with  forceps.  In 
these  cases  the  cavitv  sluuilil  be  thnrouglily  curetted  in  order  that  the  cyst 
wall  may  be  com|>lctely  renii>vod.    The  cavity  may  then  be  drained. 
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pain  or  special  disturbance  other  than  the  inconvenience  incident  to  its 
size.  In  this  situation  the  growth  is  known  as  a  ranula,  and  often  has  one 
or  more  large  veins  coursing  over  its  surface. 

These  growths  require  the  same  treatment  that  is  accorded  to  mucous 
cysts,  namely,  cutting  away  the  free  portion  and  cauterizing  that  part  of 
the  sac  which  remains,  taking  care,  however,  not  to  wound  the  adjacent 
veins. 

PANCREATIC  CTSTS. 

Pancreatic  cysts  may  be  due  to  obstruction  of  some  portion  of  the  pan- 
creatic duct,  but  probably  more  frequently  they  are  the  result  of  hemor- 
rhage into  the  gland.  They  may  follow  injury  or  wounds  of  the  pancreas. 
The  cyst  may  be  of  slow  or  rapid  growth,  it  is  usually  globular  and  situated 
over  the  site  of  the  pancreas,  it  may  be  so  tense  as  to  feel  like  a  solid  growth, 
or  present  an  indistinct  feeling  of  fluctuation.  These  cysts  may  be  resonant 
in  some  parts,  owing  to  the  transverse  colon  or  stomach  overlying  them — 
and  in  other  parts  dull,  the  growths  are  usually  quite  elastic. 

In  the  symptomatology  there  is  usually  gastro-intestinal  disturbance, 
mental  depression,  localized  pain,  and  there  may  be  diabetes  and  changes 
in  the  feces.  The  fluid  of  a  pancreatic  cyst  often  contains  urea,  and  will 
convert  starch  into  sugar,  emulsify  fats,  and  may  be  translucent,  or  quite 
turbid. 

Diagnosis. — A  positive  diagnosis  is  often  impossible  without  an  ex- 
ploratory incision. 

Treatment. — Some  pancreatic  cysts  are  found  distinctly  pedunculated, 
in  which  case  the  pedicle  may  be  ligated  and  the  cyst  removed.  If  sessile, 
as  is  usually  the  case,  enucleation  and  complete  removal  of  the  cyst  is 
usually  inadvisable  or  impossible.  The  dangers  incident  to  removal  when 
the  pancreas  is  more  or  less  lacerated,  are  shock,  hemorrhage,  sepsis  ar>d 
fat  necrosis.  Unciucstionably  the  safer  and  better  method  in  sessile  growths 
of  the  pancreas  is  to  draw  off  the  fluid,  carefully  protecting  the  abdominal 
contents  from  coutact,  opening  the  cyst,  stitching  it  to  the  abdominal  wall 
and  establishing  drainage.  In  a  considerable  number  of  this  class  of  cases 
drainage  effects  a  cure. 

PAROVARIAN  AND  PAR-OOPHORON  CYSTS. 

In  almost  direct  connection  with  the  ovary  during  its  development  and 
lying  in  the  mesovarium  and  mesosal])inx,  are  to  be  found  the  transverse 
tubules  of  the  Wolffian  body,  which  become  the  parovarium  and  par-oopho- 
ron,  and  whiph  open  into  the  Wolffian  duct.  The  parovarian  and  paro- 
ophoron tissues  seem  to  take  on  something  like  functional  activity  at  puberty, 
and  at  this  time  cvstic  tumors  takirij  ori^i^in  from  these  tubules  not  unfre- 
quently  occur. 

Parovarian  cysts  are  practically  unknown  before  the  age  of  puberty, 
and  are  seldom  found  during  old  age.  They  are  most  frequently  encoun- 
tered betwen  the  eighteenth  and  tliirty-fifth  years  of  age.  They  may  occur 
as  small  cysts,  in  which  case  they  arc  usually  multiple.  When  occurring 
singly  they  are  almost  without  exception  unilocular  and  may  reach  the  size 
of  an  adult's  head.  They  arc  situate<l  beneath  the  peritoneum,  within  the 
folds  of  the  mesovarium  and  niesosalninx.  and  have  a  well  marked  pedicle; 
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or  they  grow  down  into  the  broad  Hgament  and  later  rise  into  the  abdomen 
being  sessile  in  character ;  or,  as  not  infrequently  happens,  they  grow  down 
ward,  separating  the  layers  of  the  broad  ligament  and  raising  the  peritoneun 
from  the  pelvic  floor,  pushing  the  uterus  to  the  opposite  side,  perhapi 
separating  the  peritoneum  from  the  posterior  surface  of  the  uterus,  am 
projecting  directly  across  the  pelvis.  In  other  cases  they  may  so  rais< 
the  peritoneum  as  to  get  under  the  sigmoid  flexure,  or  the  caecum. 

Symptoms  and  Diagnosis. — In  the  growth  of  a  parovarian  cyst  whicl 
reaches  any  considerable  size  there  is  usually  more  or  less  pain,  which  ma} 
be  paroxysmal  and  severe,  or  be  comi)laine(l  of  as  a  dull,  indifferent  fe«l 
ing  of  distress,  with  a  sense  of  fullness  and  bearing  down.  There  is  usu 
ally  more  or  less  disturbance  of  menstruation,  which  is  often  too  frequent 
excessive  and  even  painful.  The  patients  are  usually  young  adults.  Th( 
cysts  are  almost  without  exception  unilocular  or  single.  They  are  situatec 
primarily  within  the  pelvis,  upon  one  sitle,  close  to  the  ovary,  and  produce 
in  their  growth  displacement  (^f  the  uterus,  (ir  it  may  be  pressure  upon  th< 
bladder  or  rectum.  Upon  examination  they  arc  found  to  be  smooth,  rea 
sonably  tense  growths,  which  ])rcsent  a  distinctive  sense  of  fluctuation.  T 
they  are  possessed  ni  a  pedicle  they  will  he  freely  movable.  They  are  o: 
slow  growth  and  they  may  ])erhaps  be  ditterentiated  from  ovari'm  cvst: 
by  the  fact  that  they  are  of  slower  growth  and  (xxur  in  young  adult  life. 

Treatmknt. — Removal  of  a  broad  ligament  cvst  is  at  times  difficid" 
and  sometimes  a  hazar<lous  undertakinja:.  If  the  c\  st  has  a  i)e(iicle  it  ma> 
be  removed  as  casilv  as  a  ])e(lunculated  ovarian  tumor.  A  cvst  extending 
deeply  into  the  folds  of  the  broad  ligan:ent  and  situated  entirely  behiTid  th( 
peritoneum,  especiallv  one  which  has  fornie-1  strong  a.dhesions  to  the  adja 
cent  structures,  is  often  shelled  out  will)  <lirtK';ilt\.  I\s]:eciiJI\-  is  this  tru( 
if  the  cyst  has  been  t'ip])ed  me  o;  nv-ie  tiiixs.  a  practice,  however,  whicl 
should  not  be  encourai^ed.  After  .tjcnin^  tlic  ai)'!  incn.  the  vessels  of  th; 
broad  ligament  are  ligated  at  the  uterine  anl  |)(l\ir  wall-  an(l  tlie  jieritoneun 
opened  transverselv  over  the  ir.c^l  proniiiunt  ]•'  rti  -r.  ni"  ilu'  tiiir.or,  beini; 
careful  to  avoid  the  im|)ortant  bio  -d  vessel-.  After  cjHinn-  the  t-)p  of  thv 
broad  ligament  the  fingers  are  s\\e!)i  ah<.r.:  the  l:. ov\th.  and  ^ej^arale  it  fron 
its  peritoneal  covering.  This  ];roce.aii\  :na\  ])r  fiitlliiili  .  r  easy.  de])end- 
ing  upon  the  amount  of  preee'leni  i!itlan:iiMti  n.  If  tlie  cy^t  i-  nf  consid- 
erable size,  and  after  one  reaches  ajpr-'xiiiiitclx  ti^-  ha-c.  ll.c  reparation  i: 
rendered  easier  bv  withdrawing,^  tlic  c;  >t  C"nie:^ts.  then  <ei/inL:  the  cys' 
wall  with  two  or  three  ver\-  heav\,  w  i«le-hl  i::ed.  -ti-in-  f-Tceps.  anc 
dragging  on  the  wall  as  the  enucleation  i>  jn-; 'L:re^-eil  with.  Thest'  cyst.- 
arc  at  times  closelv  connected  with  the  ureter,  hlad'lei  "i-  lu-Kic  \essels 
Consequently  the  j^reatest  care  -Mould  he  exerci-e  !  ui  their  eutuleation 
Afh?r  the  enucleation  of  the  c\>l.  the  c'i\-it\  >li--u!d  hr  earefidl\  >iH>n5jx^( 
dry  and  any  bleedini^  vessels  liL^aied.  f  11 'w  iiiL^  whieji  thr  >{u-fav-(-  'i  th( 
broad  ligament  mav  be  folded  in  upon  th.eui<el\es.  ;,n,;  the  ca\:t.  «'hl:teralev 
hy  an  over-and-over  contimiou'^  cati^iit  >utin-'  . 

CYSTS  OF  THE  OVARY.     CYSTO-ADENOMATA. 

The  ovary  is  situated  Ujion  the  ])osieri<'r  >urfacv  .>f  -lie  hr. 'ad  hL:anu'ni 
and  is  covered  by  ])eritoneuni.  The  o\ar\  is  di\i'\'(|  h\  hi.-t"l,  -i^t^  iiU-, 
two  parts,   the   cortex,   which    is   ])laced    >uj)erticiall\    and    irake^    u]i   ;ih.  >u' 
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one-third  of  the  eland,  and  ihe  medulla,  which  is  situated  centrally.  The 
ctirtex  is  made  up  of  a  stroma  which  is  composed  largely  of  spindle  cells 
and  Graafian  follicles.  The  immature  follicle  is  lined  by  a  single  layer  of 
low,  columnar  cells,  while  in  those  which  are  mature  the  epithelial  lining 
consists  of  several  lavers  of  cells.  Each  follicle  contains  an  ovum.  During 
the  first  few  davs  of  foetal  life,  the  endothelial  ceils  of  the  peritoneum  at 
the  site  of  Ihe  ovarv  become  changed  in  character  and  converted  into  col- 
_i];nnar  cells.    These  cells  occur  in  a  sinple  layer  and  subsequently  grow  into 


I  rh 


'ig.  206.— a.  Germinal  cpillieliuni  b.  Formuiiun  ci  Pfliigiriaii  CBB-mbc.  c.  Voung, 
newly-formeil  follicle,  tl.  Constriction  of  lunger  egg-nibe  lf>  form  ncstE,  e. 
Grotips  of  interstitial  cells,  derived  from  Wolffian  body;  the  so-called  medullary 
cords,    f.  f.  Blood  vessels,    g.  Large  nest. 


the  ovarian  stroma,  at  innumerable  points,  as  solid  coltimns  of  cells  out  of 
which  a  certain  nimiber  become  converted  into  Graafian  follicles.  These 
sequestered  cohmms  or  pegs  of  epithelial  cells,  known  as  Pflueger's  lidjcs, 
liave  apparerltly  no  function  other  than  the  formation  of  Graafian  follicles, 
which  procei?5  is  about  complete  at  birth.  They  then  remain  sequestered 
in  tlie  tissues  as  embrvonal  rests,  or  undergo  degeneration  and  absorption. 
■.  206),     Coincident  with  this  growth  of  germinal  epithelium  into  the 
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cortex,  a  similar  process  takes  place  from  the  adjacent  Wolffian  body  int( 
the  medulla  of  the  ovary.  Innumerable  small  epithelial  strands  reach  th< 
Jiyhis  of  the  ovary  from  the  Wolffian  body,  where  they  anastomose  anc 
then  ft^row  into  the  ovarian  medulla  as  sexual  cords.  They  may  penetrate 
the  medulla  as  far  as  the  cortex,  and  come  in  contact  with  Pflueger's  tubes 
l)cforc  mentioned.  It  is  easy  to  be  seen  that  there  are  four  epithelial  struc 
tures  within  the  ovary  which  are  capable  of  producing  cysts.  One  of  these 
arc  Pflueger's  tulx?s,  taking  origin  from  the  germirtal  epithelial.  Anothei 
is  the  medullary  tubes,  coming  from  the  Wolffian  body.  The  third  is  th< 
(iraafian  follicles,  which  instead  of  rupturing,  may  continue  to  increase  ir 
size,  producing  cysts  as  large  as  walnuts  or  even  much  larger.  The  fourth 
is  the  epithelial  cells  of  the  corpus  luteuni,  which  instead  of  undergoing 
<k'generation  may  proliferate  and  their  growth  result  in  the  foimation  of  * 
cvst. 

CTSTS  OF  OEAAPIAN  FOLLICLES. 

As  has  been  already  stated,  (Iraafian  follicles  instead  of  approachine 
the  surface  and  rupturing  may  take  on  cystic  growth  and  form  single  ci 
njultiple  tumors  upon  the  convex  surface  of  the  ovary.  They  produce  small 
soft,  somewhat  pointed,  thin-walled  growths  beneath  the  peiitoneum,  whicl' 
are  easily  ruptured  in  handling.  In  size  they  may  not  he  larger  than  a  pes 
or  cherry,  but  when  manv  are  in  juxtaposition  they  may  produce  a  tumoi 
the  size  of  an  orange  or  even  larger.  They  contain  a  thin,  serous  fluid 
or  one  mixed  with  blood  and  e])ithelial  cells.  In  many  of  these  cases  the 
j)atients  j)resent  svni])toms  (ordinarily  ascril)e(l  to  a  chronic  ovaritis,  fron' 
which  they  are  reallv  sutTering.  They  have  more  or  less  continuous  pair 
in  the  region  of  the  ovarv  implicated,  which  is  increased  u])on  stancHng.  anc: 
attended  with  soreness  upon  pressure  in  the  corresjoonding  ihac  region,  anc 
often  also  a  premenstrual  pain  lasting  for  several  days.  L'|)on  hinianua! 
examination  the  ovarv  can  (Ordinarily  he  readily  paloaled  and  is  recog- 
nized as  being  n.uich  enlarged,  soft,  semitiuciuant  and  lender  upon  ])ressure 
In  some  cases,  however,  where  the  cysts  are  small  or  few  ii^  number,  theie 
mav  Ik*  no  marked  svmptoms. 

Trkatmknt. — In  cases  where  the  s\in]nonis  are  prononnced  the  abdo- 
men may  Ik*  opened  and  the  cvsts  enncleated.  or  the  c\st  bearing  arei  ex- 
-ci.^^ed  by  \'-shaped  incisions.  The  incisions  in  I'ne  ovar\  are  then  closed  In 
a  continu(nis  catgut  suture.  The  nielh<Ml  ])racii-e.!  !>>  snnie  is  to  ])unctu.e 
the  cysts  either  with  a  scal]Kd  of  with  the  {."iTU  i-t'  :i   Pa-inelin  c:iiner\. 

CYSTS  OF  THE  CORPUS  LUTEUM. 

.■\fter  the  rupture  oi  a  (Iraatian  f-'llic'^  t!u  <.u\  ::i  c  'nM-qiierce  -»f  the 
hemorrhage,  becomes  filled  with  hU^od.  wl.ile  the  ».xV.-  liiiinL:  the  >;iir.e  ]>nv 
literate  vigt^rouslv,  and  then  in  the  r.ainiM:  i-"':: -i;  f  (.\ri:t-  are  .i'>>'Mi)e«i 
an«l  their  place  taken  hv  ciMuiective  ti>siK-.  Ir.  -  re  e.-.v,  .,  "r.  .\.e\ei-.  the 
process  continues  active,  the  eel!-"  linin;:;  lik  -;io  ;  :  '.ifuat^.  :!.v  te::  e'  -^e^ 
antl  a  cyst  forms,  which  mav  W  fille»!  \\i:'i  a  o  :  ■;  ;:-a:  \v>  .;  .:  :■:'.  :  ne 
tinged  with  bUvvl.     These  c\sts  are  ;i:u  '  wit:    ><.  \ .     .    ;.-:-      :'  ;  .ral 

veils,  and  may  reach  the  si/e  of  a  walnr.:     v  c\ :  r.  ..•      :.  •  l.^        p  t!:r-.    ca-e^ 
th.o  ovaries  Ixvome  enlari^ed.  irore  ..   li--  :-":e:.:  i-  :  ;.• 
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patient  is  liable  to  have  pain  in  the  cysi.  If  the  condition  produces  serious 
disturbance  the  cyst  may,  after  exposure,  be  enucleated  and  ihe  reni  cluseil 
by  catgut  suture. 

OVAEIAN  TUUOES  PROPER. 
CYSTO-ATENOMATA. 
The  ovarian  tumor  may  have  a  single  cavity,  unilocular,  or  it  may  have 
many  cavities,  multilocular.  This  condition  is  apparently  due  to  one  of  two 
causes.  A  compound  cyst  may  be  converted  into  a  single  cyst  in  conse- 
quence of  the  destruction  of  the  partitions  by  pressure  and  absorption.  A 
single  cyst  may  be  converted  into  many  cysts,  in  consequence  of  the  active 
proliferation  of  the  epithelial  cells  lining  the  cavity,  by  means  of  which  epi- 
thelial buds  are  formed  upon  its  interior.     These  buds  are  later,  as  the  re- 


Fig.  ao?.^Mrs.  M.,  age  sixly-eiBhI.  Operated  September  15,  igoo,  at  Sl  Joseph's 
Hospital.  Recovery.  Weight  of  patient  before  operation  208  pounds.  Weight 
of  patient  after  operation  83  pounds.  Weight  of  tumor  125  pounds.  Abdominal 
girt,  58  inches,  from  ensiform  to  pubis  40  inches, 

suit  of  a  partial  absorption,  converted  into  cysts.  The  ovarian  cyst  proper 
has  its  origin  either  from  the  remnants  of  Plluegers  tubes,  or  from  the 
remnants  of  the  tubes  coming  from  the  Wolffian  body. 

A  typical  ovarian  cyst  has  a  beautiful,  pearly,  grayish-white,  glistening 
appearance,  the  wall  is  made  up  of  a  fibrous  stroma  of  greater  or  less 
thickness,  being  at  limes  as  thin  as  tissue  paper  and  again  thicker  than 
binder's  board.  The  wall  may  also  be  the  seat  of  cartilaginous  or  osseous 
plates.  Cysts  are  lined  bv  cuboidal  or  low  columnar  epithelium.  The  cyst 
contents  is  a  thin,  clear,  pale,  straw-colored  serum,  having  a  specific  grav- 
ity of  about  1.02.S.  or  it  may  present  a  light,  muddy  appearance  or  he  of  a 
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dark  chocolate  color.  The  contents  of  these  cysts  instead  of  being  serou! 
or  watery,  may  have  a  mucilaginous  or  jelly-like  consistency.  The  fluic 
contains  fat  droplets,  desquamated  epithelium,  blood,  pseudo-mucin,  anc 
detritus.  Ovarian  tumors  are  situated  primarily  within  the  ovary  and  an 
attached  to  the  broad  ligament  by  the  mesovarian  and  to  the  uterus  by  tin 
broad  and  utero-ovarian  ligaments.  In  the  cyst's  growth  these  structure; 
are  drawn  upon,  producing  with  the  ovarian  vessels  what  is  known  as  th< 
pedicle.  These  cysts  implicate  both  ovaries  in  about  six  per  cent,  of  th« 
cases  (Fig.  207). 

Symptoms  and  Diagnosis. — Ovarian  tumors  occur  most  frequently  ii 
middle  life,  being  comparatively  infrequent  at  the  two  extremes.  Whih 
of  slow  growth  thev  increase  more  rapidly  in  size  than  does  the  parovaria! 
cyst,  and  much  more  rapidly  than  does  the  uterine  myoma.  Ordinarily 
however,  it  takes  some  years  to  produce  a  tumor  of  large  dimensions 
Being  primarily  situated  to  the  right  or  left  of  the  uterus,  they  push  thi: 
organ  to  the  opposite  side,  and  partially  fill  the  pelvis.  Later  they  may  be 
come  impacted  in  the  ])elvis,  causing  serious  pressure  upon  the  bladder 
with  retention  of  urine,  or  more  or  less  obstruction  of  the  bowels,  or  pres 
sure  upon  the  nerve  trunks,  with  resulting  se\erc  ])ain.  Rising  in  part  ou 
of  the  pelvis,  thev  are  likely  to  drag  the  uterus  to  some  extent  to  the  sid< 
upon  which  thev  are  situated,  or  getting  behiiid  the  uterus,  to  press  i 
against  or  above  the  symphysis,  or  if  in  front  of  the  uterus,  to  crowd  it  ii 
the  hollow  of  the  sacrum.  Passing  into  tb.e  abdomen,  if  llie  growth  is  < 
single  cyst,  it  will  ])resent  a  round,  hard,  tense,  fluctuant  surface,  be  dul 
upon  percussion,  movable,  often  free  fn  ni  j  ain,  and  situated  to  some  ex 
tent  upon  the  side  from  which  it  has  taken  its  iri^in.  As  these  cysts  reacJ 
the  position  of  the  navel,  the  intestines  tl  at  upwards  to  the  ei)igastrium 
and  laterally  to  the  flanks,  the  central  ];orti«;]i  cf  the  ahiloinen  being  occu 
pied  by  the  growth.  If  thev  reach  L^reat  >i/e  thev  a:e  hikcdx  to  prc.duct 
serious  ])ressure  upon  the  stomach,  inte^'f-.-rinL:  with  (H^e-ti"  n  and  causm;: 
emaciation.  Thev  may  press  the  (!ia|)hra_L:ni  upward.,  thiiN  e<  iijiressir.g  th; 
lungs  and  interfering  with  res])irati(>ii.  and  liter  with  the  heart'<  action 
They  may  cause  (edeiua  of  tlie  lower  liinh-,  s''(.riiK><  iit  hn'ith.  alhtiniir.uria 
abdominal  pain,  and  pronounced  general   weikiu-s. 

These  growths  must  l-e  diti'erv'nti:»led  fr'  ni  the  m\..ir,'ita.  wiiieli  ar^ 
directly  connected  with  the  uterus,  iinich  'rardu-,  dn  ]'.-■{  |'re-e;i:  i];ic^'.i'itiv^n 
and  cause  menstrual  distitrhances.  riu-\  ^!i>  id  !  he  dilY- 1  riiia:  .d  f:o:i 
growths  of  the  kidnev  which  ii>i'.all\  lie  heliiiid  tl^e  t-'.l":i.  .111!  ;  re.-etU  ; 
tympanitic  note.  I)itTicult\-  in  a  dia^rotie  -^ii-;  .na\  .;i-.  i;i-  111  ei-.-s  ' 
ascites.  In  marked  ascite>  when  asx-eiated.  wd'i  a  tii!:i<  i-.  ij:-  dir  !  -ejk> 
the  flanks,  f<.)rcinc  the  intestines  beneath  tlu-  rih--  an.';  iiii..  ti.<  1  pi-^aMrimn 
while  the  center  of  the  abdtinen  is  ccciii'ie.I  lt\  tlu-  tiiiL^r.  1 1'  t'u:i.  i-  -  ndx 
ascites,  the  umbilical  regioti  will  he  tyni|ianitie.  an  :  du  '!id.'.  .ir;  a  \\dl  de- 
pend upon  the  position  of  the  1  atient.  In  a^(  ite-  1  .-.ii  "  dii-  ■-  r, ''-1  •;  i.  ri- 
ant)    we  can  not   feel  a  den^e.  re-i>tin^^   ^ae. 

pROdXosrs. — The  pmgtiosiv  (,f  (t\aria;i  tny-i'ir^  'i-.iv    ]  <■  -a:-'   '  ■  '.•<•  hi'l 
as  they  all  teiul  toward  death  if  not  suhjietcd  t-»  -nr^;<iil   -ni.  •  i  •iT!i.^  . 

Complications. — (  )varian  e\>ts  may   f.>r:n  adhesi^ii-  t  ■  ■"u-  a'.-''  •;  ina 
wall  and  adjacent   viscera   as   the   reMilt   <i'   !•  eal    ;.'^i  u. -i-:  >    .'iid    mi— ni-..- 
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Infection  of  the  sac  mav  occur  from  the  adjacent  bowel,  and  cause  the  for- 
mation of  pus  followed  by  fever,  chills  and  high  temperature.  Twisting  of 
the  pedicle  may  take  place,  followed  by  excruciating  pain,  with  more  or 
less  shock,  collapse  and  the  symptoms  of  localized  or  general  peritonitis. 
In  severe  cases  of  torsion  of  the  pedicle  the  circulation  may  be  entirely  in- 
terrupted and  the  growth  become  gangrenous. 

Rupture  of  the  cyst  occasionally  occurs  as  the  result  of  injury  or  vio- 
lent muscular  exertion  in  cases  where  the  cyst  wall  is  extremely  fragile. 


Fig.  208.— Mnltih 
eighteen.  Had 
abdomen, 


If  the  contents  of  the  cyst  itrf  aseptic,  wliicli  i*  iisiiallv  the  case,  there  may 


be  a  sudden  and  sevei 
followed  for  one  or  two  (la\ 
rupture  is  closed  bv  adliesion- 
Treatment. — Thtre  i-i  11 
cring  except  that  of  removal, 


1  ra|.id  di^appc 


r  nf  the  hard  cyst  wall, 
a.     In  a  few  days  the 


-ian  tumor  worth  consid- 
■  it  may  be  said  that  an 
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ovarian  tumor  should  be  removed  as  soon  as  it  is  causing  by  its  presence 
any  disturbance  in  the  functions  of  the  abdominal  org^s. 

Technic, — A  small  incision  is  made  in  the  linea  alba,  the  sac  seized 
with  bullet  forceps,  the  contents  withdrawn,  and  the  sac  drawn  out  of  the 
wound,  its  pedicle  lig^ated  and  the  sac  removed.  The  wound  is  then  closed 
as  in  any  other  laparotomy  (Fig.  208). 

CTSTS  OF  CONGENITAL  OBIOIN-DERMOIDS. 

Dermoids  are  innocent,  slowly  growing  cystic  tumors  which  take  their 
origin  from  embryonal  inclusions  of  either  the  epiblast  or  the  hypoblast. 
The  cyst  wall  is  made  up  externally  of  connective  tissue  and  has  a  lining 
of  stratified  epithelium  supported  by  papillae,  cerium,  subcutaneous  tissue 
and  fat.  Within  this  structure  are  to  be  found  sebaceous  glands,  sweat 
glands,  and  hair  bulbs,  in  fact  all  of  the  structures  which  are  normally  found 
within  the  skin.  The  cvst  wall  is  often  quite  thick  and  resistant  and  may 
contain  a  considerable  quantity  of  calcareous  matter.  If  the  dermoid  is  due 
to  inclusions  of  portions  of  the  hypoblast,  the  cyst  wall  will  correspond  in 
structure  to  a  mucous  membrane  and  its  contents  may  include  teeth. 

Dermoid  tumors  may  be  unilocular  or  niultilocular.  Multilocular 
growths  are  often  bossed,  the  surface  being  irregular  and  presenting  only 
a  semifluctuant  sensation.  If  unilocular  thev  are  smooth,  usuallv  hard  and 
quite  tense,  and  may  also  present  a  semifluctuant  feel.  They  often  pre- 
sent a  doughy  feel  upon  pressure  or  palpation. 

These  tumors  are  quite  variable  in  size,  depending  largely  upon  their 
location  and  immediate  cause.  Some  are  not  larger  than  a  pea  or  hazelnut, 
while  others  attain  the  size  of  an  adult  head.  The  contents  of  these  cysts 
at  the  temperature  of  the  bodv  is  usually  tluid.  but  it  the  sac  be  removed 
and  the  temperature  allowed  to  fall,  the  contents  often  l)ecome  semisolid 
and  even  solid  in  consequence  of  the  large  amount  <•!'  tatty  material  which 
the  sac  contains.  U])on  the  interi«»r  of  the  c>'st  wall  may  be  found  sacs 
coming  either  from  the  sebaceous  «)r  the  su(l<)ripar<»us  glands.  The  semi- 
fluid contents  is  made  up  largely  of  sebaceous  material  containing  quanti- 
ties of  epithelial  cells,  cholesterin.  fatty  material,  hair-  and  detritus.  A 
higher  type  of  glandular  structure  than  the  sel)ace«)us  or  sweat  glands  oc- 
casionally occurs  in  the  ovarian  (lerm«ii(ls  in  tlie  form  (»f  mammae,  with  or 
without  nipples.  The  nipples  often  ontain  (lucts  and  the  mammae  glandular 
tissue. 

HiSTOGi':xi'::si.s. — It  is  pretty  generally  hold  tliai  tlie  der.noid  is  due  to 
some  disturbance  of  eml)r\onic  develo])ment,  in  onsetjuence  of  which  some 
portion  of  the  skin  or  mucous  membrane,  or  a  nest  of  embryonal  cells,  be- 
comes included  within  the  mesohlast.  This  inclusion  occurs  with  especial 
frequency  along  one  of  the  natural  fissures  .»f  the  embryo. 

Dermoids  mav  be  divided  iiu<)  four  genera,  implantation,  sequestration, 
tubulo  and  ovarian  dermoids. 

IMPLANTATION  DERMOIDS. 
These  tumors  do  not  correspond  to  the  definition  given  of  a  dermoid, 
in  that  they  are  not  congenital  growths,  but  are  the  result  of  a  traumatism 
in  consequence  of  which  some  ])orti<>ii  of  the  skin  is  detached  and  carried 
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into  the  subcutaneous  tissue,  where  it  retains  its  vitality,  takes  on  growl 
and  produces  a  cyst.  These  cysts  usually  occur  upon  such  portions  of  tl 
body  as  are  most  frequently  the  site  of  traumatism,  such  as  the  palm; 
surfaces  of  the  finders  and  hands.  The  persons  who  most  frequently  suffi 
from  this  condition  are  needle-women,  carpenters,  shoemakers  and  butcher 
These  growths  are  round,  sonriewhat  elastic,  and  soft ;  they  are  situat< 
in  the  subcutaneous  tissue  and  consequently  have  no  connection  with  tl 
skin.  They  are  seldom  larger  than  a  hazelnut.  It  may  perhaps  be  nece 
sary  to  differentiate  them  from  ganglia,  which  are  in  direct  connectic 
with  tendon  sheaths  and  are  affected  in  their  position  and  made  more  ten 
by  the  contraction  of  the  corresponding  muscle.  The  ganglia  are  al 
more  tense  on  palpation  and  show  greater  elasticity  and  sense  of  fluctu 
tion  than  do  the  small  implantation  cysts. 

SEQITESTBATION  DERMOIDS. 

In  embryonic  development  the  lateral  halves  of  the  body  coalesce  aloi 
a  median  line  which  extends  from  the  base  of  the  skull  down  the  bai 
through  the  perineum  and  genital  organs  up  the  abdomen,  thorax  ai 
neck  to  the  chin.  Along  any  portion  of  this  line  of  coalescence  the  cellul 
elements  making  up  the  skin  may  become  sequestered  into  the  deeper  ti 
sue  and  take  on  growth,  producing  a  dermoid  congenital  in  origin.  It 
quite  true  that  many  of  these  growths  at  the  time  of  birth  may  not  be  ta 
gible  or  apparent,  but  the  tissues  from  which  they  subsequently  grow  we 
implanted  or  sequestered  during  embryonic  development.  Dermoids  aloi 
this  line  are  of  less  frequent  occurrence  upon  the  posterior  aspect  of  t 
body,  barring  the  region  of  the  sacrum  and  coccyx,  than  they  are  up 
or  within  the  anterior  region.  Above  the  region  of  the  sacrum  they  seldc 
reach  any  considerable  size.  When  occurring  along  the  region  of  the  spi 
these  growths,  in  consequence  of  their  cystic  character,  their  congeni 
origin  and  their  situation  in  the  median  line  are  likely  to  be  mistaken  f 
cases  of  spina-bifida,  with  which  they  may  even  be  associated. 

DERMOIDS  IN  THE  SACRO-COCCTOEAL  REGION. 

Dermoids  occur  much  more  frequently  here  and  are  much  larger  th 
upon  any  other  portion  of  the  back. 

DERMOIDS  OF  THE  ABDOMEN. 

Dermoids  have  not  infrequently  been  observed  within  the  abdomii 
cavity,  exclusive  of  the  ovary.     They  have  been  found  upon  the  peril 
neum,  within  the  mesentery  or  omentum,  and  associated  with  the  spleen 
kidneys.     In  these  situations  they  may  be  explained  on  the  theory  that  th< 
have  been  inclusions  of  skin  or  inclusions  of  embryonal  dermal  cells. 

DERMOIDS  OF  THE  THORAX. 

These  may  occur  as  small,  well  circumscribed,  movable  cysts,  situat 
beneath  the  skin  and  over  the  sternum.  They  seldom  reach  any  consideral 
size  and  are  comparatively  rare.  Dermoids  may  be  situated  within  1 
thorax,  behind  the  sternum,  and  in  the  anterior  mediastinum. 
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Growths  situated  in  the  median  line,  disconnected  with  the  skin,  of 
congenital  origin,  or  occurring  soon  after  birth,  and  having  a  pseudo-fluc- 
tuant or  doughy  feel,  may  reasonably  be  suspected  of  being  dermoids.  If 
causing  disturbance  they  should  be  enucleated. 

DESMOIDS  OF  THE  FACE  AND  NECK. 

In  the  development  of  the  face  during  embryonic  life  the  large  cavity 
which  represents  the  mouth  has  connected  with  it  five  fissures.  In  the 
closure  of  these  fissures,  a  portion  of  the  skin  occasionally  becomes  im- 
planted or  sequestered  in  the  subcutaneous  tissue,  where  it  takes  on  active 
growth,  and  produces  a  dermoid  cyst  or  cysts.  These  cysts  may  be  sit- 
uated at  the  root  of  the  nose,  at  the  inner  or  outer  angle  of  the  eye,  along 
the  center  line  of  the  cheeks  or  at  the  median  line  of  the  lower  lip.    In  these 
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Fig.  209. —  Head  of  cml)ry(\  (After  Hi>.)  i)r.  ylch.  ( '.Ir.^nl.ir  t.\trcnnty  of  the  mesial 
nasal  process,  nix.  Maxillary  pn>co>^.  mn.  M.-inlibnlar  arrh.  Iiy.  Hyoidoan  arch, 
br.  First  branchial  arch. 

situations  they  present  the  characteristics  of  or^iinary  suhciitaneous  der- 
moid growths,  beinii:  of  conjij^onital  orii^in.  l»nt  occasionally  yd  post-natal  ap- 
pearance. They  arc  painless,  suhcntancon-,  Lilolnilar,  tlncinlant.  ^li.i^htly 
movable  tumors  of  slow  jj^rowth.  which  seldom  reach  any  con>iderahle  size. 
If  causing  disfii^nrement  or  prfMhicinLr  serii-ns  j)re>snre  upon  adjacent 
structures,  they  may  he  enucleated   i  Fi^:^.   i()<)). 

BRANCHIAL  CLEFTS. 

In  the  formation  of  the  jdiarynx  there  '»ccnr  five  arches  and  fonr  clefts, 
known  as  branchial  arches  and  hranchial  clefts,  '['he  tir-t  arch  is  the  man- 
dibular, which  nroduces  the  lower  iaw.  The  second  i>  the  h\oid.  from 
which  the  hyoid  hone  is  formed.  The  third  is  the  thyro-hyoid,  which  is 
known   as   the  first   branchial   arch,   ar.d  heb'W   ihi>    there   are   t\\«»   others 


known  as  the  second  and  third  branchial  arches.  Between  the  five  arc 
there  are  four  cephalic,  visceral  or  branchial  clefts.  In  any  of  these  br 
chial  clefts  portions  of  the  epiblast  may  become  sequestered  and  he  dorm 
for  a  time  in  the  subcutaneous  tissue,  and  then  talfe  on  active  growth  i 
produce  a  dermoid  cyst.  Branchial  dermoids  of  the  neck  are  not  of  i 
quent  occurrence.  They  are  situated  ordinarily  upon  the  side  of  the  m 
above  or   below  the   hyoic!   bone,   and   usually   beneath   the   deep   cervi 


fascia.  They  present  ordinuriK  tlu'  charactt-risiics  of  deep-seated  cy; 
and  in  this  situation  nccasiucially  reach  con-iderable  siM.  They  are  i 
infrequently  in  close  relationship  with  the  .iei'ii  cervical  vessels. 

These  growtits.  if  causing  uiisijihtliness  or  reaching  any  considers 
size,  may  be  exposed  by  incision  and  llu-n  enucli.'atcd,  care  lieing  taken 
avoid  injury  of  imiiortant  structures  >iiuati.-<!  .Icei>ly  within  the  tissues 
the  neck  with  which  Ihcy  may  be  intimately  associated  (Figs.  210.  211,  21. 


TnBIFLO-DERKOIDS. 

The  dermoids  of  this  f;enus  lake  their  origin  from  the  thyro-^Iossal 
duct.  In  the  embno  this  duct  extends  from  each  lateral  lobe  of  the  thyroid 
gland  up  the  anterior  portion  of  the  neck  to  the  dorsum  of  the  tongue,  where 
it  terminates.  The  mouth  oi  the  duct  is  to  be  found  in  the  median  line,  a 
short  distance  anterior  to  the  posterior  border  of  the  tongue.  (Fig.  213.) 
With  the  development  of  the  hioiil  bone,  the  liucl  at  this  point  often  be- 
comes obliterated.  lea.viiig  a.  lic^ual  pcrtiim  abuve  and  a  thyroid  portion 
below.  In  the  ordinary  course  oi  events  coincident  with  the  development  of 
the  fcetus,  the  duct  loses  its  lumen  and  (!:sappcars  by  degeneration  and  ab- 
sorption. The  upper  portion  wi;liir  the  i:npue  remains  for  a  considerable 
I>erii"Kl  as  a  short,  small  opening  ■■r  caral.  kn<.iwn  as  the  foramen  c<ecum. 
This  opening  ma     '-     -  — ^"  — 


siimcit-n:  ^:zc  to  aiiniit  a  small  probe. ^    It  occa- 


!■   ih.il  llic  clni-i.  fv-cii  if>:i 
I   ,iir  llivii'id.  rrni;iin>  '-yv 


r-ii:ii  .  1  till  iMiii^Tii.'  to  the 
..|]i-(i  ;i-  ;i  pa'.;:!'''.;-  canal  It  this  is 
[lilluliuui  niakin.i;  up  the  IuIh-  ,\o  not 
|,li<iii.  Ilitii  ilK-  tuhi.-  .ir  i-iiiilu-lial  cells 
..rinni.S.  riu-i-  .!cnii..Ms  iii;iv  l>e  sit- 
■  tMi-iu-.  iK-ar  ifK'  ]i>>nil  1.  nf.or  over 
arc  i'ri(|iiiiilly  mi<iakcii  i^r  >i.-baci'i 'us 
im-rl  l.y  -iratiiied  qiillieliuni  ami  filled 
.\]\-  .-ire  of  (.1  111 j;  1-11  Llal  orifrin.  although 
i  piTli;ii>s  (liirint:  cliiliilnKnl  or  at  adult 


i-ausinn  prt-SMirc  ; 
iiK'li-alnl. 


inpto, 


.  the  growth 


TUMORS  375 

DXBHOIDS  OF  THE  OTAET. 

The  ovarian  dermoid  is  of  much  less  frequent  occurrence  than  the 
1  cyst,  the  proportion  being  about  one  to  fourteen.  They  are  most 
often  met  with  at  or  about  puberty,  although  they  may  occur  in  childhood 
or  in  old  age.  These  growths  while  most  frequently  unilocular  may  be  mul- 
tilocular.     In  multilocular  growths  but  a  single  cyst  may  show  the  char- 


acteristic lining  and  iin>s 
nature.  The  cyst  wall  in 
while  in  others  it  is  (hick, 
itself  to  the  abdomen  has 
pearance  of  the  ordinary  i 


icinlciits  which  would  in(hcate  its  dermoid 

.■a,-cs  is  tliin,  friable  and  almost  translucent, 
and  resistant.  The  cy^t  wall  that  presents 
itimeal  cuverinaf.  and  the  Rrayish-white  ap- 
;  tumor.     Within  this  is  a  fibrous  layer,  and 
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Fig,   ^13— -I 

then  comes  tlic  liiiinr;  i)i.'culi;ii'  1. 
the  skin  or  to  a  miicuits  iiifmhraii 
Diagnosis.— This  (>rdiiiar!|\ 
the  ovarian  dermoids  imm  nfli] 
tions  arc,  however,  sonu'wh^u  cha 
lociilar.  situated  at  one  side  nf  ihi 


differentiating 
le  fallowing  condi- 
I'l-t  freijnently  uni- 
Mniii^;  women,  are 


Fig.  314.— Multilocular  ovarian  di 
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not  so  distinctly  fluctuant  or  of  so  rapid  a  growth  as  the  ordinary  ovarian 
cysts,  but  more  likely  to  cause  attacks  of  localized  peritonitis.  They  often 
float,  according  to  Kastner,  in  front  of  the  uterus,  and  lie  directly  beneath 
the  abdominal  wall.  In  consequence  of  their  frequent  connection  by  adhe- 
sions to  adjacent  viscera,  they  are  less  movable  than  the  ordinary  ovarian 
c>-st. 

The  treatment  should  be  early  removal. 

TEBATOUATA. 

A  teratoma  may  be  defined  as  a  tumor  coming  from  two  or  possibly 
three  of  the  germ  layers  and  always  including  mcsoblastic  tissue.  Some 
writers  hold  that  the  teratoniata  are  the  result  of  some  stimulation  applied 


3»Ih.     b.  Cartilage,     c    Intestinal  mucous  membrane,     d. 
AJrenal  body.     e.   Kidney,     f.   Fat.     g.   Blood  vessel. 

to  the  ovary  in  consequence  of  which  it  attempts  reproduction  in  a  vicarious 
manner  and  without  fecun<lation.  Wilms,  j\-ho  has  studied  this  subject  care- 
fully, holds  that  these  tumors  are  the  result  of  an  atypical  outgrowth  of  the 
three  layers  of  the  embryo.  ' 

Insofar  as  surgery  is  concerned  the  subject  of  the  teratomata  is  only 
of  interest  when  well-defined  tumors  are  formed.  A  teratoma  growing  as  a 
distinct  tumor  which  may  be  amenable  to  surgical  interference  is  found 
most  frequently  connected  with  the  glands  of  generation,  and  especially 
with  the  ovaries.  Here  tliey  may  form  tumors  which  cannot,  perhaps, 
macroscopically,  be  differentiated  from  dermoids, 

Teratomata.  aside  from  the  ovary  and  testicle,  occur  in  the  thorax  in 
the  sacro- coccygeal  region,  neck,  orbit,  and  in  the  abdominal  cavity.  A 
teratoma  of  the  peritoneal  cavit%'  might  be  the  result  of  the  transmigration 


of  an  ovum.  A  very  large  congenital  teratoma  situated  in  the  sacral  region 
is  not  often  amenable  to  surgical  interference,  both  in  consequence  of  its 
size  and  the  feeble  condition  of  the  child.  When  these  tumors  occur  else- 
where and  in  adults  they  will  be  subject  to  the  same  surgical  rules  and  re- 
quire the  same  technique  in  their  removal  as  pertains  to  the  removal  of  other 
benign  growths  in  the  same  locality.     (Fig.  215.) 

CYSTS  OF  PAKASmC  ORIGIN. 

There  are  two  genera  of  cysts  due  to  the  growth  of  parasites.  One 
of  these  is  the  osticercus  and  the  other  the  cchinococcus  or  hydatid  cyst. 
The  cjsticcrcus  is  comparatively  rare,  and  is  the  larval  form  of  the  taenia 
solium,  or  tapeworm.  This  tjenia  is  frequently  found  in  the  intestinal  canal 
of  man.    We  are  only  interested  in  this  connection  in  the  production  and 


development  of  the  parasitic  cyst  •".'  c-t-  fr";ii  iIk  iiir\:ii  f.inn  ;-■  fuch  a 
degree  as  to  require  surgical  inierkTi-ni---,  It  !ki-  '-.^I'-.i  alrchii  -t:itcil  that 
man  may  harbor  both  the  mature  wt.u  afi;  tlie  larval  f.:rin,  Uif  iatur  being 
the  second  stage  of  developmtit  of  the  imuUi.  and  u-ualiy  rfqviirini;:  a  second 
host  for  its  production.  This  second  iinst  is  iiiiinlly  tiii-  pij;.  In  man  it  is 
thought  that  when  he  harbors  a  I'till  t-'r^wn  wurm.  ihi-  i^-^ut^n'.^  \vlion  they 
are  cast  ofE  may  in  consequence  i>i  tlifir  iiiluTciit  iimwr  'if  :ii  'linn  jiropel 
themselves  through  the  dnndennm  and  nach  the  .-t'lniach  in  o.pii-fr|iicnce 
of  severe  and  protracted  efforts  al  vimitins.  "r  tin-  ■■va  may  aftir  having 
boon  discharged  with  llic  fecal  matter  contaminate  ihc  f.-.d  ^r  water  taken 
;itul  thus  gain  an  entrance  to  the  >tomacli.  where  the  cndiry,.,  are  *et  free, 
and  Iving  provided  with  huoklets  and  power  t<i  penetrate  the  wall  01  the 
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stomach,  they  gain  an  entrance  into  the  blood  current  or  adjacent  tissues  or 
organs,  where  they  produce  a  parasitic  cyst.    (Fig.  216.) 

Frequency  and  Situation. — The  cysticercus  is  said  to  be  compara- 
tively frequent  in  North  Germany,  being  found  once  in  every  seventy-six 
bodies  examined.  In  the  United  States  it  is  extremely  rare.  Certain  tis- 
sues seem  to  have  a  predilection  for  the  parasite.  Among  these  may  be  men- 
tioned the  brain,  eye,  subcutaneous  tissue  and  heart. 

Subcutaneously  they  occur  as  small,  round,  more  or  less  painful,  nodu- 
lar growths,  varying  in  size  from  that  of  a  pea  to  that  of  a  walnut.  They 
are  in  this  situation  quite  movable,  and  without  special  symptoms. 

When  situated  in  the  heart  they  may  produce  symptoms  of  irregularity, 
functional  disturbance,  and  perhaps  valvular  insufficiency. 


CL 


Fig.  217. — a.   Head  of  Ticnia   Solium,     b.   Ovum  of  Taenia   Solium. 


Von  Graefe  was  the  first  to  dcnionstrate  their  presence  in  the  eye. 
They  are  found  here  either  in  the  aciueoiis  or  vitreous  humors.  They  may  be 
seen  as  clear  vesicles  possessini:^  inhere?it  motion  in  consequence  of  which 
they  may  readily  be  diagnosticated. 

They  are  occasionally  finmd  within  tlic  brain,  and  also  in  the  spinal 
cord.  In  the  brain  thev  may  be  situated  witliin  the  membranes,  in  the  ven- 
tricles upon  the  surface  or  within  the  cortex  or  i^ani^lia.  The  taenia  cysts 
have  also  occurred  in  the  lunc^s,  j)ro(]ncing-  s\m])toms  not  unlike  those  of 
asthma,  and  in  the  lymphatic  inlands  and  in  the  bones. 

Treatment. — When  these  cysts  occur  su])cutaneously  they  may  read- 
ily be  excised.  Occurring-  within  the  >kull  tliey  will  j>ro<luce  the  symptoms 
OJt  brain  tumor  and  may,  when  exposed,  be  enucleated. 
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HTDATID  CTST8. 
Hydatid  cysts  are  the  larval  fomis  of  the  taenia  echinococcus,  the  latter 
being  frequently  found  in  the  intestinal  canal  of  the  dog.  The  mature 
taenia  echinococcus  is  a  white,  thread-like  worm,  not  more  than  four  or  five 
millimeters  in  length.  It  is  difficult  of  detection  in  the  intestinal  canal  of 
the  dog,  on  account  of  its  small  =ize.  The  mature  worm  is  composed  ordi- 
narily of  four  segments,  the  anterior  one,  or  head,  being  possessed  of  four 
sucking  disks  and  a  rostelKim  carrying  two  rows  of  hooklets.  (Fig.  217,) 
The  head  or  first  segment,  as  well  as  the  second  p.nd  third  segment,  is  ex- 
tremely small,  while  the  fourth  is  the  only  one  which  is  mature,  and  this  one 
measures  one-half  as  much  as  the  entire  worm.  The  fourth  segment  con- 
tains the  ova,  which  ordinarily  number  about  5,000.     This  segment  with 
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any  of  the  tissues  or  organs  of  the  body.  They  are,  however,  much  more 
frequently  carried  to  the  Hver  than  to  any  other  organ,  not  that  they  find 
this  tissue  a  more  favorable  habitat  in  which  to  grow,  but  because  they  gain 
an  entrance  to  the  radicles  or  lymphatics  of  the  portal  system,  and  thus 
more  frequently  are  found  in  the  liver.  Once  finding  a  resting  place  the 
embryo  loses  its  booklets  and  is  converted  into  a  cyst,     (Fig.  218.) 

The  statement  has  been  made  that  hydatids  are  to  be  found  over  as  wide 
an  extent  of  country  as  is  the  domestic  dog.  They  are  found,  however,  much 
more  frequently  in  some  countries  than  in  others.  They  seem  to  be  specially 
frequent  in  Iceland,  in  which  country  they  are  the  cause  of  a  very  consid- 
erable mortality.  Next  to  Iceland  they  are  said  to  be  more  frequent  in 
Silesia  and  then  in  Australia,     In  the  latter  country  they  are  of  very  fre- 
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ciiniparatively  rare.     (Fig. 


quent  occurrence.     In  \orth  America  tlie^ 
219.) 

When  occurring  in  the  liver  ihcy  jir.iduci"  a  slowly  growing,  painless 
tumor  within  the  substance  of  ilie  orgati,  or  a  growth  which  projects  from 
some  one  of  its  surfaces.  Hydatids  m'  the  liver  may  rtach  such  a  size  as 
to  fill  much  of  the  abdominal  cavitv  and  produce  pressure  upon  the  lungs, 
stomach,  intestines  or  heart.  (  )rdinarily  the  cyst  is  characterized  by  its 
slow,  painless,  non-.sensitive  growth — a  growth  which  may  consume  years 
in  reaching  large  dinK'nsions :  a  growth  which  <hK-?.  nnt  interfere  under  ordi- 
nary conditions  with  the  lu-alth  or  well-being  of  the  individual,  and  which 
produces  no  loss  of  fiesh  or  strength,  'I'hc  cyst  if  near  the  surface  may 
show  indications  of  Ihn-malion,  ..r  the  ludatid  fremitus  niav  Ik  demon- 
strated.    This  is  detcnnnied  hv    iiiacliig  ilie  left  hand  ujinn  the  surface  of 


the  swelling,  when  one  of  the  fingers  is  struck  sharply  by  a  finger  of  the 
right  hand.  If  the  fremitus  is  present  a  distinct  thrill  or  vibration  is  im- 
parted to  the  hand  struck.  If  infection  occurs  in  a  hydatid  cyst  of  the 
liver  the  symptoms  will  change  to  those  of  an  hepatic  abscess. 

In  making  a  diagnosis  of  hydatid  cyst  of  the  liver,  the  surroundings 
and  the  habits  of  the  patient  should  be  taken  into  consideration.  (Fig.  220.) 

ECHINOCOCCUS  CTSTS  IN  BOHE. 

The  miiltilocular  form  is  the  one  which  most  frequently  occurs  in  bone. 
Hydatids  in  bone  lead  to  more  or  less  pain,  absorption  of  bone  structure 
and,  it  may  be,  fracture.  They  present  the  symptoms  of  a  cystic  tumor  of 
bone,  and  have  a  vei-y  slow,  indolent  growth,  often  running  on  for  years. 
The  individual  cysts  vary  in  size  from  that  ot  a  millet  seed  to  that  of  a 


hen's  egg.    Tliey  may  break  throH,i,'li  tiic  1j. mv  am!  iinailu  -^ 
They  occur  more  frequently  in  iW  lone  liont's  ili:,i)  in  tbc 

HYDATIDS  IN  THE  HEART. 
Hydatid  cysts  occa^^ionally  occur  in  ilu-  In-art.  I'itiiiT 
structure  or  in  the  auricles  or  ventricles.  Whei!  oocurrim; 
the  heart  they  usually  are  the  result  <•(  tlie  cnilirvMS  beiiit; 
an  embolus.  In  these  situations  thoy  usually  caiijo  irrc.tjiilai 
action  and  often  lead  to  the  death  oi  the  patient. 

HYDATIDS  IN  THE  KIDNEY. 
A  large  number  of  cases  have  been  reiinncil.     Tl.e  ci 
uated  in  the  substance  of  the  kidnev,  often  pmjecting  iiUi 
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produces  an  innocent,  very  slowly-growing  tumor,  which  is  covered  in  fr< 
by  the  colon  and  consequently  is  tympanitic  and  moves  freely  with  d< 
inspiration.    If  of  considerable  size  there  may  be  fluctuation.    The  cyst 
infrequently  ruptures  into  the  pelvis  of  the  kidney,  and  its  contents  is  tl 
discharged  with  the  urine. 

HTDATIDS  OF  THE  THYBOID  OLANI). 

Hydatids  in  this  situation  are  extremely  rare.  When  occurring  tl 
produce  painless,  somewhat  fluctuant,  slowly-growing  tumors. 

HYDATIDS  OF  THE  MAMMABT  OLAHD. 

More  than  twenty  cases  of  hydatid  cysts  in  the  mammary  gland  h; 
thus  far  been  reported.  Most  of  these  have  occurred  in  adult  women.  Tl 
make  their  appearance  as  painless,  slowly-growing,  perhaps  slightly  fl 
tuant  swellings,  which  are  ordinarily  well  circumscribed  and  which  grow 
slowly  that  they  require  from  ten  to  fourteen  years  to  reach  any  cons 
erable  size. 

HYDATIDS  OF  THE  LUNG. 

Hydatids  of  the  lung  are  rare  and  difficult  of  diagnosis.    The  condit 
occasionally  presents  the  symptoms  of  tuberculosis,  and  then  again  of  pi 
risy,  or  of  a  tumor  of  the  lung.     Occasionally  there  are  few  or  almost 
symptoms,  but  as  a  rule  there  is  a  severe,  dry,  distressing  cough,  pain  in 
breast,  some  dyspnoea,  and  often  a  bloody  expectoration.     There  is  usu; 
a  well-circumscribed  area  of  dullness,  depending  for  its  size  upon  the 
mensions  of  the  cyst  and  its  nearness  to  the  pleural  surface.     The  gen< 
health,  as  a  rule,  is  not  seriously  interfered  with.    There  is  no  fever,  losj 
flesh  or  debility.     Not  infrequently  the  parasitic  condition  has  been  un 
pectedly  discovered  at  the  autopsy,  or  during  an  operation  carried  out 
the  purpose  of  draining  the  pleural  cavity,  or  an  abscess  of  the  lung,  or 
cyst  has  opened  through  a  bronchus  and  its  contents  discharged  throt 
the  mouth,  making  the  diagnosis  easy.    Should  infection  occur  the  symptc 
of  pus  formation,  such  as  chills,  fever,  pain,  with  perhaps  oedema  of 
chest  wall  will  occur. 

The  echinococcus  cyst  has  also  been  found  in  the  brain  and  spinal  c< 
Diagnosis  and  Differentiation. — Hyciatids  of  the  Liver. — The  cl 
acteristics  or  differential  symptoms  of  hydatids  of  the  liver  from  ot 
pathological  processes  may  be  summed  up  in  a  comparatively  few  wo 
They  are  especially  to  be  differentiated  from  carcinoma,  abscess,  gumm 
and  from  an  enlarged  gall-bladder.  Hydatids  in  this  situation,  as  elsewh 
are  characterized  primarily,  perhaps  principally,  by  the  fact  that  they 
benign  cysts  which  do  not  necessarily,  except  by  pressure,  interfere  \ 
the  health  or  well-being  of  the  patient.  They  are  of  extremely  slow  gro\ 
rquiring  ten  or  even  twenty  years  to  reach  any  considerable  size.  Situ* 
within  the  liver,  those  containing  daughter  cysts  or  fluid,  are  fluctu 
•elastic,  painless  grrowths,  whicli  may  present  a  hydatid  fremitus  upon  ] 
•cussion.  The  multilocular  hydatid  is  also  found  in  the  liycr;  it  produce 
well  circumscribed  tumor  which  is  characterized  by  its  extreme  hardn 
and  slow,  painless  growth.     Malignant  growths  affect  the  health  and  ( 
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slitntion,  and  destroy  the  jratient's  life;  the  gumiiiata  are  circumscribed,  in-  } 
dolnit  growths  of  small  size,  while  the  patient  may  present  the  symptoms 
and  give  a  history  of  syphilis.     An  abscess  is  sensitive,  painful,  attended 
with  chills  and  fever,  often  with  cedema  of  the  skin,  and  severe  throbbing 
pain.    The  symptoms  are  progressive. 

Treatment. — In  hyatids  of  the  liver,  the  operation  of  Volkmann  has 
usually  been  followed.  This  is  divided  into  two  stages.  The  first  stage  con- 
sists in  cutting  down  to  the  cyst  wall,  usually  below  the  lower  border  of  the 
ribs,  then  packine  the  incision  with  iodoform  gauze  until  the  liver  has 
formed  adhesions  to  the  parietal  peritoneum.  This  process  usually  requires 
two  or  three  davs.     Then  the  second  operation  consists  in  freely  incising 

[  the  cyst,  clearing  out  the  cunlents  and  establishing  drainage.    In  some  cases 

Kthe  mother  cyst  can  be  enucleated. 
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MALIGNANT  TTTMOES. 
8A&C0KATA. 

A  sarcoma  mav  be  defined  as  a  malignant  tumor  taking  origin  from  | 
connective  tissue.    The  cells  of  a  sarcoma  are  immature  or  not  fully  devel- 
oped connective  tissue  cells. 

The  principal  subdivisions  according  to  the  form  of  the  cell  are  into  J 
round-,  spindle-  and  giant-cell  sarcomata.  The  round-cell  form  is  still  further  4 
divided  into  small  and  large  round-eel!  sarcomata. 

The  small-cell  round-cell  sarcoma  is  made  up  of  extremely  small  ceUs,  I 
which  resemble  in  size  the  white  blood  corpuscles,  or  the  cells  of  adenoid  I 
tissue.  These  growths  have  as  a  rule  very  little  stroma  or  inler-cellular  sub-  ] 
stance,  the  cells  being  placed  almostly  directly  upon  each  other.    The  tumors  ] 
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Small  round-cell  sarcoma. 
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are  soft,  richly  supplied  with  blood,  grow  with  great  rapidity,  may  reach 
a  large  size,  are  not  encapsulated,  and  are  among  the  most  malignant  of  aU 
the  malignant  growths.  They  grow  from  intermuscular,  subcutaneous  and 
submucous  tissues,  from  lymphatic  glands  and  nodes,  from  the  kidney,  tea- 
tide,  and  occasionally,  but  rarely,  from  the  liver.  They  usually  have  a 
pretty  uniform  consistency,  barring  degeneration  and  the  formation  of 
cysts,  and  present  on  section  a  grayish-white,  yellow,  or  a  faint  reddish  ap- 
pearance. 

(Fig.  221)  Small  round  cell  sarcoma. 

(Fig.  222)  Round  cell  sarcoma  of  scapula  in  a  girl  18. 

THE  LABOE-CELL  BOUND-CELL  SABCOHATA. 

These  tumors,  like  the  small  round-cell,  are  composed  largely  of  cellu- 
lar elements,  having  little  stroma  or  intercellular  substance.  The  cells  arc 
round  or  oval  and  contain  one  or  more  nuclei.  They  are  often  spoken  of 
as  epitheloid  cells.  Both  the  stroma  and  intercellular  substance,  however, 
vary  in  different  tumors  and  may  vary  in  different  parts  of  the  same  tumor. 
They  have  a  rich  blood  supply,  are  soft,  grow  rapidly  and  form  large 
non-encapsulated  tumors.  They  do  not,  however,  grow  as  fast  as  the  small 
round-cell  and  are  not  ordinarily  as  malignant  in  that  they  do  not  infiltrate 
or  invade  adjacent  tissue  as  readily,  or  produce  in  a  short  time  as  large  and 
varied  metastases.  These  tumors  take  origin  with  especial  frequency  from 
intermuscular  connective  tissue,  from  nonstriated  muscles,  and  from  the 
uterus  (Fig.  223). 

THE  SFINDLE-CELL  SABCOMA. 

This  species  is  also  divided  into  two  subdivisions,  the  small  and  large 
spindle-cell  sarcoma.  The  small-cell  spindlc-cell  sarcoma  is  made  up  of 
very  small,  short,  slender  cells  which  are  often  arranged  longitudinally  with 
the  blood  vessels.  There  is  usually  but  little  intercellular  substance,  the 
cells  being  bound  together  in  bundles  by  a  delicate  stroma  of  connective 
tissue.  The  tumors  arc  quite  hard,  resembling  closely  in  consistency  an 
ordinary  dense  fibroid.  They  have  only  an  indifferent  blood  supply  and 
consequently  grow  slowly.  They  have  usually — at  least  primarily  and  be- 
fore degenerative  processes  have  occurred — a  uniform  consistency  and  are 
the  most  benign  of  all  malignant  growths  in  that  they  are  frequently  dis- 
tinctly encapsulated,  do  not  invade,  at  least  to  any  extent,  adjacent  tissues, 
but  push  them  to  one  side,  and  only  rarely  and  at  a  late  period  produce 
regional  or  metastatic  infection.  They  seldom  reach,  unless  after  some 
years  of  growth,  any  great  size.  They  take  origin  from  fascia,  the  walls 
of  blood  vessels,  from  nerve-sheaths,  the  skin  and  subcutaneous  and  sub- 
mucous tissue  (Fig.  224). 

The  large-cell  spindle-cell  sarcoma  is  composed  of  large,  spindle,  or 
oatmeal-shaped  cells,  which  have  an  oval-shaped  nucleus  and  contain  a  large 
amount  of  protoplasm  which  may  be  finely  granular  or  finely  fibrillated. 
The  stroma  and  intercellular  substance  varies  greatly.  They  often  form 
large,  round,  or  bossed  tumors,  which  may  for  years  be  of  slow  growth,  and 
then  in  consequence  of  some  intercurrent  complication  take  on  a  rapid  in- 
crease in  size.     Thev    are   primarily  of   uniform  consistency,   but  like   all 
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sarcomatous  growths  may  be  the  site  oi  cystic  formations  in  consequence 
of  degeneration  or  hemorrhage,  one  or  both.  They  are  of  more  rapid 
grovith  and  also  more  malignant  than  the  small  spindle-cell  sarcoma.  They 
are  frequently  found  growing  from  fascia,  periosteum,  subcutaneous  con- 
nective tissue  and  from  intenr.uscular  tissue.  They  seldom  take  origin  from 
the  connective  tissue  of  jjlands  or  organs.  They  are  quite  frequently  en- 
capsulated and  mav  f.jr  niany  years  manifest  none  of  the  characteristics  of 
malignancy  {  Fig.  224  ) . 

THE  GIANT-CELL  SAKCOICA. 

The  cells  of  this  species  are  very  large,  usually  irregular  in  form  and 
flat.  They  contain  many  nuclei,  occasitjiially  as  :r.any  as  one  hundred,  the 
nuclei  being  arrani:e<i  «:.itc:i  ar  i:nj  the  circi:miercr.cc  of  the  cells  as  in  a 
giant-cell  of  tubercul'>si>.     It  is  5e!«ioni  in  this  ^pecie^  that  the  giant-cell 
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is  found  entirely  al'-nr.  l,iit  it  i^  \\<\:rr.  ;n  .-..r.::  c:  :•  v:'  v-ilur  ;hc  spindle- 
or  round-cell  or  with  botii.  the  -i.i:^^^-.;:  m:^.:!.!;.  i-re  ".  ■•  •.:):\:\\\^  They  form 
soft,  non-encapsulatcl  tiiiii-rs,  \v^.ic^  t  ikr  «=ri-i^;  .■•.:'::.:■  i-  :.-.  t'r..-  v>oriosteum 
or  the  medulla  of  bwne.  lUr.ivj;  ]wii-riu:.'::'^ulati-.l  :'..  y  ::>va  ir  ind  destroy 
adjacent  structures  and  pr-Mlv.rc  r-i- r.:i'  ini\vt:-ii  .-.r/:  :\vi;.-i:.-os.  _  They 
usually  grow  slowlv  and  ])erhaj.-  :\:-r  -P.-n  f  nr.-l  :r.  r  r.iuo;:  .11  with  the 
lower  jaw.  but  niav  Ik-  found  tak:::-  ^ri-in  iv^yA:  aln:.-i  ar.v  \u>\w  in  the 
skeleton,  espcciallv  from  the  en(N  -i'  ih.-  V^ui:  h'">no>.  a-  thr  lower  end  of 
the  femur  or  uj)per  enr!  of  the  tiV»ia.  Thry  are  ni"re  ir.ali-nant  than  the 
spindle-cell,  but  less  mali^mant  than  the  r.>'.inl-cell  -aivnmata  [Vvj.  225). 
In  all  sarcomatous  j^TOwths  thiiv  i-  a  vaiyi^iL;;  an-.. -unt  of  intrioellular 
sitbstance.  This  mav  be  honinirciu-MU-.  -rai^.nlar.  ..r  finely  t'lhrillated.  In 
very  rapidly  growing  tumors^  as  in  many  ..f  ilu-  r-und-oell  sarc«Mnata,  the 
intercellular  substance  is  cxtremeK  limited,  tlu-  celN  >eemingly  beini;  placed 
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Fig.   2,*ilJ. — I^rgc    spimlle'CcIl 


one  upon  the  otliet.  while  in  some  of  the  more  slowly  growing  tumors,  and 
especially  in  sonic  of  the  mixed  growths,  as  in  the  myxo- sarcomata  or 
chrondro-sarcomata.  the  iiitorcellidar  substance  makes  up  almost  the  major 
portion  of  the  tuiivir.  It  must  not  l>e  held,  Imwever,  that  tumors  which 
contain  a  considerable  amount  of  intcrcellidar  substance  are  necessarily  only 
mildly  malignant,  because  many  nf  the  niyxo-  and  ehondro-sarcomata  show 


Fig.  225.— Giant-cell  slroom:,      :,    r„,iiil  ivll-,     1.    Sui.-ili  -jiiii.n.-ivlk- 


in  their  metastases  and  effects  upon  the  system  characteristics  which  indi- 
cate extreme  malignancy  (Fig.  226). 

The  stroma  of  a  sarcomatous  growth,  while  differing  greatly  in  amouni, 
forms  as  a  rule  but  a  very  small  portion  of  the  tumor.  It  is  composed  of 
fibrous  or  connective  tissue  in  which  are  more  or  less  of  spindle  cells.  The 
stroma  makes  up  the  capsule  when  one  is  present,  from  which  numerous 
partitions  are  sent  into  the  growth,  giving  its  structure  what  little  support 
it  has.  The  stroma  of  a  sarcoma  is  largely  new-formed  and  does  not  keep 
pace  in  growth  with  the  proliferation  of  the  cellular  elements.  Conse- 
quently these  growths,  especially  those  which  increase  rapidly  in  size,  have 
very  little  stroma. 

In  a  benign  growth  the  blood  vessels  on  reaching  the  capsule  break  up 
into  numerous  branches  and  are  supported  by  the  trabecular  processes  which 


are  given  off  frwii  the  i-ap-iiU.  In  tbi-  u;,\  ilu'}  ikh-!i  every  portion  of 
the  growth.  In  a  snrconui  ilieri  i,-  nnbiiarilv  very  iiiile  sironia.  consequently 
few  or  almost  nu  trabecuhe.  The  vr-sels  ihtn.  Iii-ie.i.l  it  being  supported 
by  connective  tissue  stroma  iieDneiiie  tlie  j^mwtli  lieiueen  the  individual 
cells  which  are  placed  ti|>.iii  ami  iin.iiiiiaie  ilircrily  ((minni  ihe  vessels.  The 
only  support  which  the  \essels  riivivc  is  from  tin.'  ~.,h  eells  uf  the  part.  The 
vessels  arc  geiiorallv  new-Uinitci]  and  are  then  made  up  .if  a  single  layer 
of  endothelial  cells  around  which  the  yaroMUatmi^  -trnetiire  ;.■;  built.  In 
many  cases  the  blood  course^  thmugh  channel,-  nr  ranal';  li.illnwed  out  of 
the  growths  wbicli  h.-ivc  mi  disiinci  coat,  bnt  an'  Hneil  simply  by  the  cells 
of  the  tumor.  In  other  instances  the  vessels  may  lie  in  part  at  least  pre- 
existent.  in  which  case  they  jiotises;;  the  three  cnai-  of  a  normal  vessel.  The 
fact  that  the  vessels  of  a  sarcoma  are  not  snjiported  by  the  stroma  as  in 
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Other  tumors,  and  the  further  fact  that  they  usually  have  but  a  single  coat, 
or  often  no  coat  at  all,  explains  the  great  frequency  in  these  growths  of 
hemorrhages  and  cystic  formations  (Fig.  227). 

It  has  already  been  stated  that  a  sarcoma  may  take  origin  wherever 
connective  tissue  is  to  be  found.  According  to  Cohnheim's  theory  this  tis- 
sue is  always  embryonal  in  character  and  occurs  as  rests  of  embryonal  cells 
or  as  vestiges  of  congenital  structures.  Borst  holds  that  sarcomatous 
growths  are  never  produced  out  of  mature  connective  tissue  by  the  process 
of  metaplasia,  but  that  the  immature  embryonal  cells  which  under  ordinary 
conditions  might  form  a  fibroma  are  arrested  in  their  development  at  a  stage 
higher  than  embryonal  tissue,  but  lower  than  fibrous  or  fatty  or  myxomatous 
tissue,  and  thus  come  to  be  sarcomatous  in  nature  and  form  a  sarcoma.  He 
believes  that  the  found-cell  or  spindle-cell  or  giant-cell  sarcoma,  had  it  not 
been  arrested  in  its  development,  might  have  become  any  one  of  many 
benign  tumors.  It  has,  however,  long  been  held  by  many  pathologists  and 
embryolc^sts  that  the  cells  of  a  tumor  belonging  to  a  particular  species 
might  be  converted  into  another  species  of  the  same  or  of  a  diflFerent  genus 
by  the  process  of  metaplasia.  A  large  number  of  cases  have  been  reported 
in  which  this  process  seems  to  have  occurred. 

Multiple  primary  benign  growths  are  of  frequent  occurrence ;  multiple 
primary  malignant  growths  are  among  the  pathological  curiosities. 

Consistency  and  Form. — The  sarcomata  although  not  encapsulated 
are,  nevertheless  sufficiently  defined  so  as  to  produce  a  distinct  tumor.  They 
present  usually  a  round,  globular  or  somewhat  irregular  or  bossed  surface. 
In  consistency  they  vary  greatly.  The  round-cell,  rapidly-growing  sarcoma 
is  extremely  soft  and  almost  semifluctuant,  while  the  spindle-cell  sarcoma 
has  ordinarilv  the  hardness  of  the  fibroid  or  mvoma.  The  chondro-sarcoma 
and  the  osteo-chondro-sarcoma,  taking  origin  from  bone  or  periosteum  and 
made  up  of  spindle  or  mixed  cells  in  which  there  are  areas  of  bone  and  car- 
tilage, have  almost  the  hardness  and  density  of  cartilage  or  bone.  There 
is,  however,  one  extremely  characteristic  point  relating  to  the  consistency 
or  hardness  of  a  sarcoma,  and  that  is  that  they  are  almost  never  of  uniform 
hardness.  At  various  areas  they  are  quite  hard  and  perhaps  somewhat  ir- 
regular, and  then  soft  and  fluctuating  cavities  occur,  which  are  scattered  over 
ths  surface,  and  which  vary  greatly  in  size  and  shape.  These  cysts  are  the 
result  of  degeneration  of  the  tumor  substance  and  of  hemorrhages  into  the 
cavities  formed. 

Round-cell  sarcomata  often  have  an  extremely  rapid  or  mushroom 
growth,  attaining  the  size  of  an  infant's  head  within  two  or  three  months. 
On  the  other  hand,  the  spindle-cell  inter-nniscular  sarcoma  may  require  from 
two  to  three  years  to  reach  the  size  of  an  orange.  The  sarcomata  as  a  rule, 
however,  grow  rapidly  and  produce  large  tumors  in  a  short  time. 

MELANO-SARCOMATA. 

The  melano-sarcomata  occur  in  tissues  which  are  normally  pigmented, 
as  in  the  skin  and  the  choroid  of  the  eye.  It  is  i)robably  true  that  in  these 
conditions  the  connective  tissue  primarily  implicated  gets  its  pigment  from 
the  adjacent  epithelial  cells,  and  thereafter  is  capable  of  reproducing  this 
pigment  as  the  cells  proliferate.     The  cells  of  a  melano-sarcoma  are  usually 
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t;.ind)e'Shape<l  or  like  epithtrlcid  cells.  The  stroma  often  separates  or  eu- 
doses  the  cells  in  alveoli.  These  tumors  are  usually  soft,  grow  rapidly  and 
are  extremely  malignant.  In  color  the  tissue  is  often  as  bladf  a$  ink.  This 
color,  however,  varies  and  may  be  br'./wnish,  or  a  portion  of  the  growth 
may  he  'juite  colorles;.  Much  of  the  tumor  is  in  a  fluid  state  and  if  a  glanJ 
is  broken  in  the  process  of  enucle>ition.  its  black  contents  vill  often  flow 


II  1)l;ick  (Figs.  228  and  229), 
■1  in  part  of  fatty  tissue,  and  then 
arc  iiiaiic  up  in  considerable  part  of 
aniJinetta:  and  of  bone  as  osteo-sar- 
■  liny  are  known  as  fibro- sarcomata; 
irc  known  as  myxo- sarcomata,  and  if 
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the  blood  vessels  are  pronounced  they  are  known  as  angio-sarcomata. 
Where  the  cells  are  enclosed  in  alveoli  they  are  known  as  alveolar  sar- 
comata. 

Diagnosis  of  Sarcomatous  Growths. — There  are  certain  conditions 
which  should  be  taken  into  consideration  in  a  diagnosis  of  sarcomatous 
growths.  One  of  these  is  the  age  of  the  patient  at  which  the  growth  makes 
its  appearance.  The  sarcomata  are  of  frequent  occurrence  in  childhood  and 
may  even  occur  in  fnfancy,  but  they  are  most  frequent  during  young  adult 
life.  It  is  quite  true  that  they  may  occur  in  old  age,  that  is  in  senile  tissues, 
but  this  is  rare.  One  should  remember  that  sarcomatous  growths  always 
take  origin  from  some  form  of  connective  tissue,  and  that  although  this 
tissue  is  pretty  widelv  distributed,  this  fact  nevertheless  aids  one  very  ma- 
terially in  making  a  diagnosis,  as  well  as  in  differentiating  them  from  malig- 
nant growths  which  spring  from  epithelial  structures. 

Sarcomatous  tumors  being  as  a  rule  non-encapsulated  have  no  distinct 
limiting  border,  and  consequently  infiltrate  the  adjacent  structures.  They 
do  not,  at  least  to  any  marked  degree,  produce  regional  infection  through 
the  lymphatics  as  do  carcinomatous  growths.  In  their  growth  and  in  con- 
sequence of  their  rapid  cell  proliferation,  they  infiltrate  the  connective  spaces 
and  extend  alon^  the  adjacent  anatomical  planes.  It  is  not,  however,  ^o 
very  infrequent  to  find  the  lymphatic  glands,  situated  in  the  course  of  the 
lymphatic  current,  enlarged  and  infiltrated  with  sarcomatous  elements.  This 
is  notablv  the  case  in  sarcomata  of  the  tonsil  and  of  the  testicle. 

Metastases  in  internal  organs  or  in  distant  tissues  very  frequently  occur 
in  sarcomatous  growths  and  usually  through  the  blood  vessels.  A  number 
of  cells  or  groups  of  cells  gaining  an  entrance  into  the  venous  return  current 
are  carried  to  the  right  side  of  the  heart  and  from  there  sent  to  the  lungs, 
where  they  meet  the  first  set  of  capillary  vessels.  Experience  teaches  that 
they  are  often  arrested  in  these  capillaries  and  produce  metastatic  growths 
within  the  lungs.  Should  they  pass  the  capillaries  in  this  situation  they 
reach  the  left  heart,  the  general  arterial  current  and  the  distant  viscera  and 
tissues  of  the  bodv.  They  frequently,  however,  after  the  lungs  find  an  abid- 
ing place  in  the  liver,  spleen,  kidneys,  brain,  subcutaneous  tissue  or  medulla 
of  bone. 

While  the  rate  of  growth  varies  seeminj^ly  with  the  different  species, 
and  again  with  the  same  species  in  different  situations  and  in  different  in- 
dividuals, it  may  be  stated  that  the  sarcomata  have  a  nuich  more  rapid  growth 
than  do  the  benitrn  tumors.  They  also  produce  tumors  in  the  extremities, 
when  taking  orij::in  from  hone  or  periosteum,  from  intermuscular  tissue, 
fascia  or  subcutaneous  tissue,  which  reach  a  much  greater  size  than  is  the 
case  with  benign  growths  taking  (jrigin  in  the  same  situations.  A  large 
tumor  taking  origin  in  an  extremity  or  from  the  hone,  and  having  reason- 
ably rapid  growth,  is  almost  always  a  sarcoma.  The  same  may  be  true,  al- 
though not  to  quite  the  same  extent,  of  large  tumors  in  the  mammary  gland. 
The  rapidly  growin<^  tumors  of  the  kidney,  testicle,  tonsil  and  even  of  the 
uterus,  those  which  attain  in  a  short  time  a  large  size,  are  with  few  excep- 
tions sarcomatous  in  their  nature. 

Subcutaneous,  metastatic  rlej)o>its  occurring  thr«>ugh  the  venous  and 
arterial  circulation,  are  of  sufticiently   fre(|uent  occurrence  in  sarcomatous 
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growths  to  merit  separate  consideration.  They  take,  in  these  situations,  the 
same  general  characteristics  and  form  of  cells  and  malignancy  as  the  original 
growth.  They  are  never  encapsulated  and  often  grow  with  decided  rapidity. 
While  these  metastatic  deposits  are  most  frequently  situated  subcutaneously, 
they  are  often  placed  between  muscles  or  fascia.  In  a  sarcomatous  growth 
of  an  extremity,  the  proximal  portion  of  the  limb  should  be  carefully  ex- 
amined for  metastases.  They  are  usually  sensitive,  fixed  to  the  adjacent  tis- 
sues, and  more  or  less  irregular.  Many  of  these  secondary  growths  are 
occasionally  found  in  the  later  stages  of  a  sarcoma,  and  at  a  time  when  the 
system  seems  more  or  less  saturated  with  the  infectious  material  of  the 
neoplasm. 

The  capsule  is  only  to  be  found  in  spindle-cell  sarcomata,  and  it  may 
be  in  part  new  tissue  resulting  from  the  irritation  of  the  rapidly  proliferating 
tumor  cells,  but  it  is  largely  a  condensation  of  the  adjacent  tissue  which 
has  been  pushed  one  side,  consolidated  and  converted  into  a  capsule.  It  is 
generally  held  that  the  cells  of  malignant  growths  proliferate  at  their  cir- 
cumference, while  those  of  a  l^enign  tumor  grow  from  the  center.  Borst 
states  that  tumors  which  have  a  capsule,  benign  or  malignant,  grow  from 
the  center,  while  those  which  are  not  encajjsulated  grow  from  the  periphery. 

Sarcomatous  growths  following  an  injury  seemingly  is  of  such  frequent 
occurrence  as  to  be  of  diagnostic  value.  So  often  have  sarcomatous  growths 
been  preceded  by  an  injury  in  my  own  experience  that  I  consider  it  one  of 
the  most  frequent  predisposing  factors,  and  when  in  a  young  person  an 
injury  precedes  a  rapidly  growing  tumor,  taking  origin  especially  from 
periosteum  or  lx)ne,  this  fact  should  l>c  considered  of  pronounced  signifi- 
cance. 

Diagnosis. — In  a  diagnosis  one  should  strive  to  determine  first  whether 
the  growth  is  benijjn  or  malignant,  and  if  nialiiinant  whether  it  is  a  sarcoma 
or  a  carcinoma.  The  situation,  the  want  of  uniform  consistency,  the  rapidity 
of  growth  and  want  of  a  (iistinctcai)sulc.  the  fixity,  the  metastatic  and  possible 
glandular  complications,  the  interference  often  with  the  health  and  well-being 
of  the  individual, ulcerative  j^roccsses,  the  i)ain  and  often  ])recedent  injury  are 
usually  sufficient  to  denote  that  the  tumor  is  not  henit^n.  From  a  carcinoma 
the  differentiation  niav  be  easy  (M*  most  dit^cult,  de[)ending  upon  the  char- 
acteristics of  the  individual  growth.  The  hard,  nodular,  slowly-growing 
scirrhus  presents  none  of  tiie  characteristics  of  the  sarcoma.  The  same  is 
true  of  the  epithelioma.  The  encephaloid  carcinoma,  however,  when  oc- 
curring in  glandular  stnictures  such  as  the  breast,  kidney,  testicle,  uterus, 
ovary  or  parotid  Sfland,  j^resents  conditi«»ns  which  upon  examination  are  ex- 
tremely like  those  of  a  sarcoma,  in  that  the  tunior  is  very  soft,  grows  rapid- 
ly, has  no  capsule,  invades  adjacent  structure^  anil  is  often  of  unequal  con- 
sistency. IVimarilv  it  mii^^ln  be  extremely  (hft'icuh  to  differentiate  these 
gn^wths.  There  are.  however,  certain  con<litions  which  should  be  taken 
into  CJHisidcration.  A  sarcoma  i>ccurs  in  childh<M)fl  or  young  adult  life,  a 
carcinoma  seldom  before  fiftv.  A  sarc(^nia  seldom  implicates  or  produces 
enlargement  of  the  proximal  Ivnijih  cjlaiKN  :  the  carcinoma,  however,  always 
does,  and  at  an  earlv  sta^a-.  It  is  stated  by  ]>orst.  and  is  in  the  main  true, 
that  the  sarcomata  do  not  produce  a  cachexia,  while  it  is  a  well-known  fact 
that  carcinomatous   c^rowths,  esjiecially  when  metastatic  <ieposits  have  oc- 


curred,  or  ulceration  has  taken  place,  or  toxseinia  is  pronounci 
producva  cachexia  to  a  most  pronounced  extent. 

Sarcomatous  growths  in  the  joints  are  of  quite  frequent 
They  take  origin  either  in  the  end  of  a  hone,  from  the  synovial 
or  in  the  capsule,  and  in  their  growth,  especially  at  the  knee,  s< 
alar^e  mass  of  soft  tissue,  which  lills  the  joint  and  extends  to 
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•child  and  the  boni:  will  present  one  or  more  sinali,  well-circumscribed  and 
sensitive  areas.     (Fig.  ^31.) 

Prognosis. — The  prognosis  of  sarcomatous  growths  is  always  bad,  in 
that  they  not  only  interfere  with  the  health  and  well-being  of  the  individual, 
but  also  sooner  or  later  destroy  the  life  of  their  host.  The  prognosis,  how- 
ever, while  always  unfavorable,  varies  with  the  situation  and  with  thi; 
species.  As  has  been  already  stated,  the  small-cell  spindle-cell  sarcoma 
runs  an  almost  benign  course,  and  seldom  destroys  life  in  less  than  five 
years,  while  the  patient  may  survive  ten  or  even  twenty  years.  The  same 
is  true,  though  to  perhaps  a  much  less  degree,  of  the  giant-cell  sarcoma,  in 
which  case  the  inatient  niav  live  lor  many  years,  while  the  round-cell  sar- 


Fig,  231. — Spindle-cell 
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ma  has  as  bad  a  prognosis  as  the  most  malignant  carcinoma  and  often 
destroys  life  in  a  few  months. 

Treatment. — The  treatment  of  sarcomatous  growths  is  that  of  early 
removal,  the  method  depending  very  largely  upon  the  situation  and  the 
species.  The  giant-cell  sarcoma  is  frequently  only  mildly  malignant,  and 
when  affecting  the  interior  of  bone,  conservative  methods  of  treatment  will 
often  succeed.  This  conservatism  may  consist  in  the  removal  of  these 
growths  by  knife,  chisel  and  curette,  by  excision  of  bone,  or  by  amputa- 
tion. The  round-  and  spindle-cel!  sarcomata  taking  origin  from  the  perios- 
teum, require  in  their  treatment  the  removal  of  the  bone  from  which  they 
have  originated.  In  other  words,  a  patient  having  a  round-cell  sarcoma  of 
'  p  tibia  should  have  the  leg  amputated  well  above  the  growth,  or  exarticu- 
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lation  performed  at  the  knee.  One  having  a  round-  or  mixed-cell  sarcoma 
implicating  the  knee  joint  or  shaft  of  the  femur,  should  have  the  leg  re- 
moved at  the  hip.  The  round-  or  mixed-cell  sarcoma  springing  from  one 
of  the  bones  of  the  forearm,  should  be  treated  by  high  amputation  or  cx- 
articulation  at  the  elbow,  and  one  taking  origin  from  the  humerus  requires 
the  same  treatment  at  or  near  the  shoulder-joint.  It  is  quite  true  that  the 
treatment  often  practised  is  less  extreme  in  that  the  attempt  is  made  to  do 
an  enucleation,  partial  resection  of  the  bone,  or  an  amputation  through  the 
bone  implicated.  The  enucleation  and  partial  resection  seldom  and  perhaps 
never  succeed  in  this  class  of  cases,  and  an  amputation  through  the  con- 
tinuity of  the  bone  implicated  is  extremely  likely  to  leave  within  the  bone 
or  adjacent  tissues  foci  of  infection  which  soi^ner  or  later  will  produce  new- 
growths  quite  as  malignant  as  the  one  for  which  the  operation  was  insti- 
tuted. It  is  far  better  to  sacrifice  a  little  more  of  the  tissue  of  cv«n  a  por- 
tion or  all  of  the  litnb,  and  save  the  patient\s  life,  than  to  tetnporiee  and 
have  the  operation  a  failure. 

Growths  which  take  orij^^in  from  fascia,  intermuscular  or  subcutaneous 
tissue,  are  composed  of  spindle-cclls,  distinctly  encapsulated  and  quite 
freely  movable,  niav  be  readily  shelled  out.  and  if  recurring  after  one  or 
two  years  again  be  removed,  and  this  removal  may  occasionally  be  repeated 
again  and  again  without  the  patient  suflFerin^  materially  therefrom.  These 
growths,  however,  invariably  recur  after  enucleation,  and  each  return  is 
more  rapid  in  development  and  slijjhtly  more  malignant  thaii  was  the  orig- 
inal tumor.  For  this  reason  it  seems  to  he  the  part  of  conservatism  and 
wisdom  when  these  tumors  occur  in  an  extremity,  to  do  an  amputation  well 
above  the  growth,  or  to  exarticulate  at  the  joint  above. 

SARCOMATA  OF  THE  CLAVICLE. 

Sarcomatous  growths  in  tliis  sitiiatitm  arc  of  less  frequent  occurrence 
than  are  those  implicatinj^:  the  tibia  or  femur.  They  do.  however,  occur  and 
may  reach  a  larg:e  size.  They  may  be  cor.tined  to  either  extremity,  to  the 
middle  portion,  or  invade  the  entire  clavicle.  They  extend  in  the  direction 
of  least  resistance,  which  is  upwards  anil  outwards. 

In  their  removal  the  entire  clavicle  usually  has  to  l)e  excised. 

SAECOMATA  OF  THE  SCAPULA. 

Sarcomatous  j;^rowths  of  this  bone  are  of  unfretjuent  occurrence.  They 
may  have  their  orip:in  in  any  ])orti(Mi  of  the  hv^ne.  or  may  be  seated  prim- 
arily upon  its  external  •^r  internal  surface.  They  are.  however,  in  the  ma- 
jority of  instances,  situated  either  in  the  sn-perior.  inferior  or  in  the  sub- 
scapular fossa.  In  anv  of  these  situati<^ns  the  j::r(nvth  soon  penetrates  the 
thin  shell  of  IxDne  and  makes  its  a]i])earar.ce  Ix^ieath  the  periosteum  of  the 
opposite  surface.  There  i-.  under  •ordinary  conditions,  some  difficult}-  ir 
making  an  early  dia^n«jM>.  A  un.wth  sprini^in^-  from  the  periosteum,  be- 
neath the  supra-  or  inira-^pinatus  «<r  the  siihsoapularis  muscle,  is  ^"ell  pro- 
tected from  palpation,  and  is  n- n  easily  detecictl.  at  least  at  an  early  period. 
The  process  is.  h-nvever.  atteiVA-d,  i)y  a  severe  ^^rindin^  pain,  with  deddec 
sensitiveness  upon  prc---vre.  '-ftLn  with,  weakness  or  lameness  in  the  come- 
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The  great  majority  of  rapidly  growing  tumors  of  the  scapula  occurrinj 
ill  young  people  are  of  a  sarcomatous  nature. 

The  treatment  of  sarcomatous  growths  of  the  scapula,  is  the  remova 
ordinarily  of  the  entire  bone,  and  occasionally  with  this  a  part  of  or  all  o 
the  clavicle,  and  it  may  be  the  entire  upper  extremity. 

gABCOUATA  OF  THE  LOWIB  JAW. 
These  are  usually  giant-cell  sarcomata  and  occur  in  one  of  two  po§i 
tions,  either  as  a  periosteal  outgrowth,  or  as  a  growth  from  the  medull 
of  the  bone.  The  periosteal  outgrowth  may  take  the  form  of  an  epulis  grow 
ing  upwards  along  the  crown  of  the  tooth,  or  may  spread  along  the  perio; 
teum  beneath  the  mucous  membrane,  producing  quite  marked  swelling  am 
considerable  thickening  of  the  jaw.  The  epulis  is  seen  as  a  soft,  flesh 
tumor,  having  the  appearance  almost  of  granulation  tissue,  and  springin] 


seemingly  from  the  gTini  an<l  projectinf;  upward  at  the  side  of  the  teeth.  1 
is  softer  than  a  fibroid  epulis,  grows  more  rajiidly  and  bleeds  readily.  1 
has  nothing  absolutelv  distinctive  about  its  general  appearance,  and  i: 
some  cases  a  microscopic  section  is  requisite  for  a  diagnosis. 

A  sarcomatous  epidis  is  only  mildly  malignant  and  may  be  successful! 
treated  by  extracting  the  Icfth  adjacent  thereto,  and  then  freely  excisini 
the  epulis  at  the  alveolar  l)order  of  tht  jaw  fFig.  232). 

The  sarcomatous  growth  which  taki-^  origin  from  the  periosteum  an. 
Spreads  along  the  alvcoliir  )inrtion  of  thf  jaw  should  be  treated  by  free! 
removing  all  of  thai  purticu  nf  xhc  [x-riostcuni  iinplicaied.  as  well  as  th 
underlying  bone. 
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tion  of  bone  and  the  infiltration  of  adjacent  structures.  If  necessary  an 
osteoplastic  flap  of  the  anterior  wall  of  the  antrum  may  be  made  for  diag- 
nostic purposes. 

Treatment. — The  treatment  of  a  sarcoma  springing  from  the  antrum 
is  ordinarily  excision  of  the  corresponding  maxillary  bone.  One  of  tlie 
best  external  incisions  used  for  this  purpose  is  Ferguson's,  slightly  modi- 
fied, and  which  commences  near  the  external  angle  of  the  orbit  and  passes 
along  the  lower  border  to  near  the  internal  angle,  and  then  follows  the 
groove  down  the  side  of  the  nose,  passing  the  ake  to  the  center  of  the  lip, 
which  it  divides.  The  flap  is  reflected  from  the  bone  and  the  periosteum 
divided  along  the  line  of  the  skin  incision.  A  few  light  strokes  of  the 
mallet  upon  a  sharp  chisel  will  divide  the  nasal  process  of  the  superior 
maxillary,  the  lachrymal,  ethmoid  and  the  floor  of  the  orbit.  Then  the 
malar  process  of  the  superior  maxillary  is  divided  with  a  chain  saw,  cut- 
ting from  within  outwards.  The  soft  palate  is  separated  from  the  horizon- 
tal plate  of  the  palate  bone  and  the  periosteal  covering  of  the  roof  of  the 
mouth  upon  the  affected  side  divided  near  the  alveolar  border,  then  reflected 
inwards  so  as  to  preserve  a  covering  for  the  roof  of  the  mouth.  The 
palate  process  of  the  superior  maxillary  and  the  horizontal  plate  of  the 
palate  bone  are  divided  with  a  chain  saw  from  behind  forwards,  p.s  well  as 
the  alveolar  process  of  the  inferior  maxillary  bone.  The  bone  is  then 
wrenched  out,  and  the  soft  tissues  are  brought  into  position  with  a  few 
stitches. 

SABCOHATOTJS  OBOWTHS  OF  THE  TONSILS. 

These  are  among  the  most  malignant  of  all  the  sarcomatous  growths, 
in  that  they  very  early  lead  to  regional  and  lymphatic  infection,  interna! 
metastases,  ulceration  and  sloughing,  and  even  serious  hemorrhage  from 
the  infected  tissue.  Although  these  growths  may  make  their  appearance 
at  almost  any  age,  they  are  most  frequent  in  middle  life,  and  occur  as  soft, 
rapidly-growing  tumors,  situated  within  the  structures  of  the  tonsil.  They 
are  usually  composed,  in  part  at  least,  of  round  cells.  They  are  readily 
differentiated  from  infectious  processes  in  consequence  of  the  absence  of 
marked  fever  and  a  less  abruptness  of  their  onset.  They  also  may  be  dif- 
ferentiated from  benign  tumors  in  consequence  of  their  more  rapid  growth, 
softer  consistency,  and  the  fact  that  they  are  not  encapsulated,  as  well  as 
the  occurrence  of  metastases. 

Treatment. — Tlie  treatment  should  be  that  of  early  removal  if  possi- 
ble, before  regional  or  distant  infection  has  occurred.  If  glandular  in- 
volvement has  taken  place,  including  the  glands  beneath  the  jaw,  and  those 
in  the  anterior  triangle  of  the  neck,  a  permanent  cure  is  practically  impos- 
sible. The  operation  for  their  removal  may  be  carried  out  through  the 
mouth  or  through  an  external  incision.  For  a  malignant  growth,  especially 
one  of  any  considerable  size,  it  is  best  to  attack  the  tumor  through  an  ex- 
ternal incision.  This  mav  be  carried  from  the  angle  of  the  mouth  back  to 
the  ramus  of  the  jaw.  The  bone  anterior  to  the  ramus  mav  be  divided  if 
necessary,  and  the  upper  portion  turned  forcibly  outwards.  Through  this 
incision  the  tonsil  may  be  thoroughly  excised  without  severe  hemorrhage 
or  difficulty.    The  maxillary  bone  is  then  brought  into  position  if  divided, 
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wired,  and  the  soft  tissues  united  with  silkworm  gut.  The  tonsil  may  also 
be  reached  by  an  incision  behind  the  ramus  and  body  of  the  jaw,  without 
interfering  with  the  continuity  of  the  bone. 

SABCOHATOTJS  OBOWTHS  OF  THE  KIDNEY.  BLADDER  AHD  TS8TIGIX. 

This  subject  has  been  considered  under  the  head  of  Genito-urinary 
Diseases. 

Ein)OTHELIOMATA. 

These  growths  have  excited  very  general  interest  among  surgeons, 
clinicians  and  pathologists  during  the  past  few  years.  Their  frequency  and 
importance,  however,  are  still  scarcely  appreciated.  There  is  also  scarcely  a 
doubt  but  that  the  endotheliomata  are  every  dav  mistaken  for  sarcomata 
and  also  for  carcinomata.  The  endotheliomata  have  been  classed  as  a  sub- 
division of  sarcomata.  Thev  are  like  the  sarcomata  in  their  clinical  course 
and  origin  from  connective  tissue.  The  endotheliomata  come  from  endothe- 
lial cells,  the  form  or  species  depending  upon  the  situation  or  structure 
from  which  these  cells  take  their  origin.  Endothelial  cells  are  capable  of 
readily  changing  their  form  and  appearance  and  are  frequently  converted 
into  tissue  of  a  higher  order,  especially  into  connective  tissue.  The  en- 
dothelial cells  lining  the  serous  and  synovial  membranes,  blood  and  lymph 
vessels  and  lymph  spaces,  arc  thin  and  flat,  and  present  distinctive  char- 
acteristics of  form  and  appearance. 

The  endotheliomata  may  primarily  be  divided  into  two  important  species, 
first,  the  lymph-angio-endotheliomata,  c^r  those  tumors  coming  from  the 
lymphatic  vessels,  spaces  and  serous  membranes :  and  second,  the  liaem- 
angio-endotheliomata,  or  those  coming  from  the  endothelial  cells  lining  the 
blood  vessels.  The  second  species  has  a  very  important  subdivision,  the 
perithelioma,  which  has  been  called  a  periva>ciilar  haem-angio-endothelioma. 

As  subdivisions  of  the  endotheliomata  we  also  have  the  cylindromata, 
psammomata  and  the  cholesteatomata. 

Tumors  of  endothelial  origin  may  bo  solid  or  cystic,  very  vascular,  or 
poorly  supplied  with  blood.  They  may  be  iiard.  having  the  firmness  of  a 
dense  fibroid,  or  be  soft,  corresponding  in  consistency  to  a  myxoma.  The 
growths  vary  in  size,  being  large  or  small,  well-circumscribed  and  seem- 
ingly encapsulated,  or  more  or  less  diit'usc,  infiltrating  the  adjacent  stnic- 
tures.  An  endothelioma  mav  be  a  func^ajiis  mass  and  verv  cellul.ir.  or  an 
irregular,  nodular  growth,  containini::  a  cjuantitv  of  connective  tissue,  carti- 
lage or  bone.  It  is  ordinarily  held  that  the  endotheliomata  are  only  mildlv 
malignant,  but  that  a  hx'al  recurrence  after  thorough  operative  n?easures 
may  occur.  In  so  far  as  the  ulceration  and  breaking  down  of  the  growths 
by  degenerative  processes  are  concerned,  they  seem  to  be  less  likelv  to 
be  aflPected.  or  less  frequently,  than  are  the  sarcomata  and  carcinomata.  It 
is  ordinarily  stated  that  the  re,i::ional  lyni])liatic  glands  are  seldom  impli- 
cated, and  this  is  probably  true.  luidotlieliomata,  however,  are  to  be  fre- 
quently found  which  grow  raj)ifll\.  are  extremely  destructive  of  tissue. 
show  marked  metastases  and  early  cause  the  death  of  the  patient.  Again 
they  may  tor  \ears  irrow  very  slowly,  scarcely  increasing  in  size,  and 
then  at  once  and  without  a|)[)arent  cause,  take  on  a  rapid  growth  and  show 
a  decided  malignancx .     In  considering  the  various  species  we  must  bear  ir. 
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mind  that  these  tumors  are  never  entirely  pure  in  the  sense  that  they  are 
composed  solely  of  endothelial  cells,  but  that  they,  like  other  growths,  con- 
tain a  variety  of  different  tissues.  In  fact  the  endothelial  cells  ordinarily 
make  up  but  a  very  small  part  of  the  tumor.  The  cells,  as  it  were,  are  bui 
an  ingrowth  into  the  spaces  of  connective,  fibrous,  cartilaginous,  osseous  or 
myxomatous  tissue.  In  the  skin  the  endothelioma t a  may  make  their  appear- 
ance as  diffused  infiltrations  or  as  circumscribed  nodular  growths. 

Histology. — The  microscopic  structure  of  the  endotheliomata  presents 
a  very  variable  picture.  Ordinarily  one  finds  a  very  considerable  connective 
tissue  stroma  in  the  spaces  of  which  the  cells  appear  closely  set  in  iiumeroiu 
long  strands.  These  strands  often  form  a  very  di.stinct  net-v.ork,  and  when 
cut  across  show  solid  columns  of  cells.     The  arrangement  of  the  structure 
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Tubular  endotheliomaia  comix)sed  of  cuboid  cells  in  tubules  with  a 
lumen,  are  quite  like  in  appearance  to  nonnal  tubular  glands.  They  are 
to  be  differentiated  bv  the  fact  that  thev  have  no  basement  membrane,  and 
by  the  further  fact  that  the  cells  are  in  direct  relation  to  the  underlying 
connective  tissue. 

Figure  234  shows  a  ir.icroscopic  section  of  an  endothelioma  of  the 
parotid  gland.  The  i^rciwih  was  about  the  size  of  an  English  walnut  and 
was  situated  in  the  ri>::ht  side.  It  was  enucleated  and  the  wound  healed 
kindly.  The  niicn'scopic  seciiLU  shows  the  gjowth  to  be  a  lymph-angio- 
endothelioma.  The  cell  strands  are  situated  in  the  lymph  vessels  and 
spaces,  and  are  composed  kA  r-'un-!,  cuN:»id  and  slightly  elongated  cells  sur- 
rounding blovxl  vessels  which  have  iin-iergC'iie  hyaline  degeneration.  Be- 
tween the  strands  of  cells  is  t«»  be  seen  the  nbrillated  connective  tissue  stroma 
in  a  state  of  h\  aline  de,i;enorati«  »ii. 

The  cystic-!y::iph-an;^i^-e!i.i«':he!ioma  a:>».-^  occurs  in  the  parotid  and  in 
the  ovary.  1::  tl:e  latter  r^ar.  il:ey  are  especially  frequent  and  cannot 
ir.acroscopically  he  »li::erer::a:L  :  rr;:::  an  r^inary  .-varian  cyst.  In  many 
cases  of  endo:luli«^:v.a:a  •::  0  nseiiv.ence  oi  :he  cell  strands  growing  into  the 
Ivrr.ph  spaces  a-.vl  :  r^.v.vrir.iC  :i  "ot-like  :  r:v.a:::n  with  distinct  separation 
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be  arranged  concentrically  or  parallel  with  the  blood  vessels.  On  micro- 
scopical section  the  strand  when  cut  lengthwise  gives  the  appearance  of 
being  composed  of  spindle-cells.  When  cnt  crosswise  the  cells  look  flat. 
These  tumors  have  often  been  called  flat  or  spindle-cell  sarcomata. 

The  endotheliomata  which  occur  !ii>on  the  serous  surface  are  of  special 
interest.  They  may  occur  as  more  or  less  diffused  growths  extending  over  a 
considerable  portion  of  the  membrane,  or  as  innumerable  small  and  distinct 
or  confluent  nodules.  The  growths  may  be  light  or  dark,  in  the  form  of 
wheels  or  nodules,  simple  thickenings,  or  flat,  swelling-like  pads.  They  are 
usually  confined  to  the  surface,  not  extending  into  the  deeper  tissues. 
Although  confined  to  the  surface  they  are  at  times  as  destructive  in  their 
growth  as  the  carcinomata  and  produce  metastases  in  the  lymphatic  glands. 
liver,  kidneys,  muscles,  in  the  suprarenal  glands  and  in  the  bladder.    Endo- 


Fig-  235— End  (J  till- 1  iom  a  of  i>k-i 
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thelial  growths  in  these  siiuatinns  are  usually  attended  with  chronic  inflam- 
mation in  which  there  is  a  serous  fibrous  or  bloody  e.\iidate. 

Histology. — An  especial  characteristic  of  these  growths  on  the  serous 
membranes  is  the  net-like  arrangement  of  the  cells,  occurring  as  they  do 
in  narrow  or  broad  strands.  Their  appearance  reminds  one  of  the  lymph 
spaces  and  lymph  cavities.  The  counectivc  tissue  01  the  part  is  often  con- 
siderable as  the  result  of  proliferation  The  cells  are  often  polymorphou.'. 
The  protoplasm  is  rich  and  granular.  Cuboid  and  cylindrical  ceils  occur. 
In  endothelial  growths  taking  origin  frcni  the  serous  surfaces  it  is  a  ques- 
tion whether  thev  coiiie  from  the  surface  ondutiieliuui  or  from  the  endo- 
thelial cells  of  the  lymph  vessels  and  lynijih  spaces.    The  cells  of  the  former 
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noticed  a  small,  somewhat  sensitive  lump  in  the  upper  part  of  the  right 
breast.  Insofar  as  she  could  remember  there  never  had  been  any  injury  to 
the  breast.  The  tumor  had  grown  rapidly,  and  at  the  time  of  its  remova! 
it  was  as  large  as  a  fetal  head.  The  growth  wis  round,  globular,  had  a 
smooth  surface  and  projected  directly  forward  from  the  chest  wall.  The 
growth  was  of  uniform  consistence  and  gave  about  the  resistance  on  pres- 
sure of  a  soft  fibroid.  The  growth  was  freely  iTio\'able  from  the  chest  wall, 
but  had  completely  enveloped  the  mammary  gland  so  that  it  was  no  longer 
possible  to  differentiate  the  one  from  the  other.  In  fact,  the  entire  breast 
seemed  of  new  formation.  The  a.sillary  glands  were  enlarged.  The  girl, 
naturally  thin  in  flesh,  had  lost  several  pounds  since  the  growth  made  its  ap- 
pearance, and  was  an;emic.  very  thin,  with  sunken  eyes  anil  a  haggard  ex- 
pression of  the  face. 
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t  the  ilium.     After   four  months  there  was  a  local  recurrence.     In  the 

microscopical  section  of  the  tumor  both  bone  and  cartilage  were  to  be 
found.  The  connective  tissue  stroma  made  up  a  considerable  part  of  the 
growth.  In  this  are  round  and  oblong  cavities  or  cysts,  more  or  less  filled 
with  flat  cuboid  cells,  which  are  at  times  polymorphous  and  sliow  in  places, 
especially  in  the  cyst-iike  cavities,  hyaline  degeneration.  In  some  places 
only  the  nuclei  are  to  be  seen,  the  cells  apparently  having  undergone  degen- 
erative change.    (Fig.  240.) 

EBBOTHELIOUATA  TAXING  ORIGIN  FROU  THE  BLOOD  VESSELS. 

It  has  been  hold  by  a  goidly  number  of  palhnlogists  that  endothelial 
lors   only   take  origin    from   the  endothelial  cells    lining  lymph   vessels. 


1  spaces  and  serous  membranes.    The  opinion  seems  gaining  ground, 

however,  and  it  is  undoubtedly  a  correct  one.  that  endotheliomata  under 
certain  conditions  take  origin  from  the  endothelial  cells  lining  the  capillary 
blood  vessels  and  from  the  adventitial  cells  known  as  perithelial  cells,  which 
form  a  membrane  just  outside  the  capillary  vessels.  The  former  have  been 
called  by  Borst  hsem-angio-endothelioma  inlravasculare.  Here  the  prima! 
condition  is  an  excessive  outgrowth  of  capillary  vessels.  Following  this  as 
a  second  importanl  factor  there  is  a  rapid  proliferation  of  the  endothelial 
cells  lining  the  capillaries.  The  capillary  vessels  become  more  or  less  com- 
pletely filled  with  cells  in  consequence  of  the  rapid  proliferation  of  their 
endothelium,  thus  producing  more  or  less  solid  strands  or  columns  of 
The  cells  here  are  wiihin  the  vessels  and  cell  strands  or  cords  or 


columns  consequently  take  the  form  and  arrangement  of  the  original 
capillaries. 

Figure  241  is  a  microscopical  section  of  an  intravascular  enddthelial 
tumor,  the  proliferating  endothelial  cells  being  situated  in  the  hepatic  vein, 
which  they  partially  occlude. 

In  the  second  species,  the  hceni-angio-endothelioma  peri  vasculare,  or  as 
it  is  usually  called,  perithelioma,  the  endothelial  cells  are  situated  outside 
the  vessels  as  a  thick  mantle  of  large  cells.  The  stroma  in  both  of  these 
species  is  often  deficient,  and  may  disappear,  so  that  in  the  microscopical 
cross  sections  the  cell  strands  or  cylinders  are  pressed  close  together,  while 
there  is  but  little  stroma,  or  perhaps  none,  to  be  seen.  The  tumor  often 
presents  the  appearance  of  a  sarcoma  or  of  an  angiosarcoma.     In  fact  the 
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matous,  colloid  and  chalky  degeneration  occur  so  frequently  in  endothclio- 
matous  growths  as  to  become  almost  pathognomonic.  In  a  cylindroma  one 
finds  the  growth  to  be  made  up  in  part  of  gelatinous  tissue  which  occurs 
in  globules,  balls  or  cylinders.  This  tissue  may  be  translucent  or  even 
transparent.  In  consequence  of  hyaline,  colloid  and  myxomatous  degen- 
eration occurring  occasionally  in  carcinoma,  sarcoma  and  adenoma,  these 
growths  have  been  by  some  writers  classed  as  cylindromata.  In  sarcoma, 
carcinoma  and  adenoma,  however,  the  hyaline  degeneration  almost  never 
proceeds  so  far  that  the  specific  cells  characteristic  of  the  tumor  cannot  be 
distinctively  made  out. 

The  two  principal  forms  of  cylindromata,  which  are  perhaps  also  the 
most  frequent,  are,  first,  the  perithelioma  with  hyaline  degeneration  of  the 
vessels,  and  second,  lymph-angio-endothelioma,  with  degeneration  in  part  at 
least  of  the  cells,  vessels  and  stroma.  Billroth  was  one  of  the  first  to  ex- 
amine these  growths  and  give  them  the  name  of  cylindromata.  Macroscop- 
ically  they  are  nodular  growths  in  which  an  indistinct  alveolar  structure  is 
to  be  seen  on  cross  sections.  The  periphery  is  enclosed  usually  by  a  fibrous 
capsule,  except  in  cases  showing  a  decided  malignancy,  and  in  these  there 
is  only  a  very  indistinct  capsule,  the  growth  being  more  or  less  diffuse. 
Microscopically  there  are  to  be  seen  transparent,  glass-like,  cylindrical  and 
hyaline  bodies  extending  in  every  direction.  Inside  of  these  cylinders, 
varicose  swellings,  club-like  excrescences,  and  nodular  protul>erance  pre- 
senting a  gelatinous  appearance,  are  present.  The  hyaline  bodies  are  usu- 
ally homogeneous  or  they  are  very  faintly  striated.  (Occasionally  the  fibres 
contain  spindle-shaped  nuclei.  On  section  a  cylindroma,  or  a  lymph-angio- 
endothelioma,  shows  a  very  complicated  stroma  containing  in  many  forms 
and  situations  endothelial  bodies.  They  apj)ear  as  small,  fine  cell  strands 
or  tubules.  They  occasionally  occur  in  twisted  form,  or  as  solid  cell  cylin- 
ders, or  they  seem  like  cavities  or  halls. 

The  origin  of  the  hyaline  material  evident! \  is  varied.  It  has  been 
held  by  many  writers  that  it  was  a  product  of  the  cell's  secretion,  and  while 
these  endothelial  cells  in  the  normal  condition  j)ossess  little  secretory  func- 
tion, they  may.  when  underg^oing  rapid  pr(jliferation,  and  when  forming 
endothelial  tumors,  accjuire  the  power  of  secretinj^  hyaline  material  in  con- 
siderable quantity.  .Some  believe  that  the  hyaline  material  i>  the  result  of 
the  degeneration  of  the  cell's  protoplasm,  the  cells  becoming  soft  and  con- 
fluent and  forming  hyaline  i^lobiiles,  hall>  or  strands. 

Cylindromata.  lx)th  end<»thelial  and  jjerithelial.  are  found  with  special 
frequency  in  the  orbit,  parotid  and  Nuhmaxillary  rej^ions,  in  the 
gums,  membranes  of  the  brain  and  cord,  -erous  membranes  and 
especially  in  the  perit^)neum.  The\  are  al-"  fonnd  in  the  skin,  the 
bones,  the  antrum  of  Hi.udimorc.  mamiiiar\  t^'^land^.  mnscles  and  lungs. 
TTieir  growth  is  usually  >1«av.  They  -cldoni  jjrorjncc  metastases,  but  re- 
currence locallv  after  removal  i-  the  rule.  'Hir  cnclothelial  rvlindromata 
are  often  mixed.  This  is  esj>ecial!y  true  of  tlio-r  occurrini^  in  the  parotid 
gland.  Tlie  admixture  ma\  c>n-i-t  of  rartilai^M'non-.  iii\  xoniatons.  sarcoma- 
tous or  carcinomatous  ti--iu-.  Mn-cr.lar  ti  — n.-  ha-  a!-'*  been  found  as  a 
part  of  the  endothelial  cylindroma. 

Figure  243  represent-  a  c^lindron-a  <»<-'^'irr:i!Lr  rit  t.l^•  K.rdrr  of  the  no>e. 
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CHOLESTEATOJtATA— F£ABL  TTJXOAS. 

These  are  partly  inflammatory  growths  and  partly  real  tumors.  They 
have  a  distinct  relationship  to  the  endotheliomata  and  occur  in  endothelial 
cells.  Macroscopically  they  are  usually  globular  and  are  seen  as  bullet-like 
bodies,  either  occurring  as  simple  or  as  multiple  growths.  When  multiple 
they  are  joined  by  connective  tissue  strands  into  one  tumor,  or  are  silk- 
like  pearls  of  various  sizes  with  short  pedicles.  Microscopically  the  lay- 
ers are  made  up  largely  of  flat,  desquamated  cells  which  are  like  the  epi- 
dermis, some  having  a  nucleus  and  some  not.  Outside  of  the  layers  of 
cell  elements  are  found  glistening  cholesterine  bodies.  There  is  also  found 
in  varying  amount  a  fatty  detritus  of  cells. 

Figure  245  shows  a  cholesteatoma  of  the  dura  mater. 
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The  Tissl'e  Origin  .\m>  Lihatimn  uy  I',NL"jTin:i.i.\[,  Gkowths. — 
These  growths  take  origin  inini  the  I'lKiotht-lial  and  perithelial  cells  of 
connective  tissue.  They  are  cnn^t(|uenli>  connective  tissue  growths.  The 
eodotheiial  cells  from  which  thcv  ari-;*.'  may  Ije  those  lining  the  lymphatic 
vessels  or  spaces  and  it  is  prnlialjly  tnif  that  a  very  considerable  portion 
of  endothelial  tumors  have  their  nrigin  fr.mi  these  cells.  They  frequently 
take  OT^^  from  the  serous  menibram-s.  such  as  pleura,  peritoneum,  peri- 
cardinm.  from  those  covering  ihe  brain  and  spinal  cord,  also  from  the 
serom  membranes  lining  the  joint  cavities  and  bursa;  anil  from  the  tendon 
ihcatfa.  From  the  blood  vessels  they  take  origin  from  the  endothelial 
Cdb  haiag  the  capillaries  and  from  the  perithelial  ceils  which  'fi.arate  the 
"4  oi  the  capillars-  vessel  frrm  the  lymph  ciiannel>;. 
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Malignancy  of  Enhotheliai.  Growths. — They  are  held  to  be  less 
malignant  than  the  sarcoma  and  carcinoma  in  that  systemic  metastases  are 
less  frequent.  It  is.  however,  seemingly  true  that  local  or  regional  infec- 
tions are  the  rule.  It  is  quite  true  that  some  endotheliomata  are  extremely 
mahgnant  and  many  again  are  almost  benign.  An  endothelioma  of  the 
tongue  removed  by  excision  has  not  returned  after  one  and  a  half  years. 
An  endothelioma  of  the  ihyroid  gland  removed  by  excision  has  not  re- 
turned after  one  year.  An  endothelioma  of  the  parotid  has  not  returned 
after  six  months.  Two  endotheliomata  of  the  breast  have  not  returned  in 
ten  and  four  months  respectively.  .An  endothelioma  of  the  sacrum  returned 
after  six  months.  .\n  en<lothclioma  of  the  tonsil  quickly  returned  and 
caused  the  patient's  death.  An  endothelioma  of  the  innominate  bone  and 
of  the  testicle  returiied  iifler  removal.  The  malignancy  of  the  pleural 
endotheliomata  is  extrtUR',  arnl  usually  leails  in  the  death  of  the  patient  in 
a  few  months. 

DiACNDSis. — They  imisi  fir^t  be  differentiated  from  benign  tumors, 
and  the  t-ndinlK-liomaia  m:iv  iTdiiKirily  i>e  i-asily  dilTerciitiated  from  these 


in  ni[isc<|Ui'iici'  111  llif  i:wl-  tliiil 

lu'v   ar.-  wiili.iiii 

ciipMil.-  ..r  wdl-defined 

bonliT  ;  tln-y  iufiliraii'  r^iib-.r  ilia 

pil^ll    a-iik'    \h:- 

diaivut  >iructiirc;  their 

j,rrinvtli    is   ra|>icl,    niifu   oaLisin.^ 

jTial    d.-iri!.li.  11 

.11    ii>-ii>e;   ihfv  usually 

produei;  iiH-ta>l.-iscs  nbMTv.-d.lc  li. 

■  HI'  i.jnTaii.'M;  ai 

.1  llu'v  frequently  affect 

the  liaillh  and  well-lvin-  ,.|   Dr. 

inlivid.ial.      hi  ■■ 

if|-  W'lrds.  they  jxjssess 

the  ch:iraclLTisti(.>  •>!    maHi.'n:im- 

.     Vr-w   i-.ux'v.i-- 

ua   llie\    iiiav   ordinarily 

rea<lilv  Iw   difftrcmiulcd  bv    llu- 

;u-l    lliai  the  end 

.i!i..li->maia  o.iiies  from 

the  i-ndntlidial  .•■.niiuniv,'  ti,>ii,> 

.■ell>.   wluK'  llK- 

ari-iiMtiiala  always  take 

origin  frnni  cpillii'lial  cell-,     hi  > 

riMiiia  tli'j  dirliou 

ic-  of  a  .■linical  diagno- 

sis  will  uni|ucsti<niably  1h'  L;ri'ai. 

The  nvn  i-la-es 

of  -niwilis  take  origin 

from  the  cumiectivc  ii>-^in'  an.l 

nil   iiraoiii-allv  a 

mi  form   course.      Kndo- 

thelirimata  are.    hiiwfver.  as   a    r 

!e.   lit    uiiili'iiii   <. 

iii>i-UTcr,    ~v'!,l,,:)!    eon- 

taming  cysiic  cavities  wliicli  arc 

•  <  L-haraeieriMit  . 

1  tiR  -aroiinaia. 

PRo<iNo-;i:i.— It  may  .•^aiiiy  1a 

sai.l  ib.il  th>-  pr 

i^n.-is   of   ,h,-   eiid..the- 

liomata  is  liad.  a.s  they  lend  m  ik 

^trnv  ibe  liii'  of  t 

R.  patieiil.     Their  prog- 

nnsis.  however,  may.  under  milii 

arv'o.ndili.iiiv.  1. 

■  <ai.l  lo  W-  Kiwr  than 

cither  Ihe  sarcomata  or  tin-  carcii 

iiuata- 

Treatment. — The  treatment  of  endotheliomata  corresponds  with  that 
of  other  malignant  growths  and  consists  in  their  removal  at  the  earliest  pos- 
sible moment  that  a  diagnosis  can  be  made. 

CAACINOMATA. 

The  carcinomata  may  be  conveniently  divided  for  the  purpose  of 
histological  and  clinical  study  into  three  species:  First,  the  growths  hav- 
ing flat  or  squamous  cells  and  known  as  epitheliomata ;  second,  those  hav- 
ing cylindrical  cells  and  known  as  carcinomata  and  found  most  frequently 
in  the  gastro- intestinal  canal  or  the  interior  of  the  uterus;  and  third,  those 
whose  cells  have  no  typical  form,  but  take  the  characteristics  largely  of 
the  cells  from  which  they  spring,  and  are  known  as  glandular  carcinomata, 

A  carcinoma  is  made  up  of  two  principal  constituents.  One  of  these, 
the  stroma,  is  composed  of  connective  tissue  cells.     These  cells  are  often 
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characteristic  whorls,  pearls  and  nests. 


y  be  immature,  eijibryonal 
ncctive  tissue.  The  stroma 
lall  part  of  the  growth.  It 
i  tissue  into  which  the  epi- 
onuation.  The  second  and 
l>arenohyina.  which  is  com- 
in  [ihe.ili.  form  a  reticular 
or  the  cells   may    produce 
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Epitheliomata  arc  those 
ment  or  squamous  cells,  wbic 
mous  epithelium.     The  cells 
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shaped,  has  a  few  small  granulations,  or  the  surface  may  be  covered  with 
a  slight  amount  of  necrotic  tissue.  The  base  of  the  ulcer  is  very  decidedly 
indurated  and  when  picked  up  between  the  thumb  and  fingers  for  the  pur- 
pose of  examination,  feels  as  though  a  small  piece  of  pasteboard  might  have 
been  planted  within  the  superficial  tissues.  This  condition  is  extremely 
characteristic  and  should  always  be  sought  for.  An  epithelioma  of  the 
skin  or  lip  is  of  slow  growth,  often  apparently  standing  still  for  months 
and  it  may  be  almost  for  years.  It  frequently  becomes  covered  with  a 
crust,  during  which  time  the  patient  may  think  the  ulcer  has  healed,  but 
upon  the  removal  of  the  crust  the  original  ulcer  is  apparent  (Fig.  246). 

Diagnosis. — The  diagnosis  will  be  established  largely  by  the  age  of 
the  patient,  the  chronicity  of  the  process,  the  fact  that  the  ulcer  cannot  be 
made  to  heal  by  any  of  the  ordinar\'  means  of  treatment,  that  it  slowly 
but  gradually  extends,  and  especially  by  the  further  fact  that  the  base  of 
the  ulcer  is  extremely  hard  and  indurated.     Implication  of  the  adjacent 


Fig.  249. 


lymphatic  glands  only  occurs  at  a  late  date  and  never  should  be  considered 
necessary  in  order  to  establish  a  diagnosis  (Fig.  247). 

Prognosis. — Epithelioniata  of  the  skin  and  lips  often  run  an  almost 
benign  course,  remaining  localized  for  months  and  it  may  be  for  years. 
The  fact,  however,  that  they  invade  adjacent  and  deeper  structures  and  in 
time  the  lymphatics  makes  it  advisable  that  they  be  removed  at  the  earliest 
practical  moment. 

Treatment. — In  the  treatment  of  cutaneous  epitheliomata  the  Roent- 
gen ray  may  often  be  used  with  success. 

EPITHELIOMATA  OF  THE  UPS. 

The  removal  of  these  growths  as  they  occur  upon  the  lips,  by  clean 
incisions,  is  still  to  be  recommended.  The  possible  infection  of  the  sub- 
maxillary or  adjacent  glands  is  especially  to  be  remembered,  and  when  this 
has  occurred  these  glands  should  be  uncovered  and  removed.  If  the  growth 
be  superficial  and  confined  to  the  vermillion  border  of  the  lip,  it  may  be  ^' 
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moved  by  including^  it  in  two  transverse  incisions,  leaving  Ktircety  an  ob- 
servable cicatrix  or  deformity.  The  surfaces  after  the  exciaioo  are  niedy 
coapted  by  suture  (Ftg.  248). 

If  of  any  considerable  size  it  is  best  to  remove  dte  growth  hy  a  V-sfaaped 
excision,  always  going  well  outside  of  the  induiatioa,  so  as  to 
include  all  of  the  infiltrated  tissue.  Before  making  the  incisions  one  should 
have  the  coronary  artery  upon  each  side  controlled  by  the  thumbs  and 
fingers  of  an  assistant,  or  perhaps  better  by  two  pairs  of  hnnostatic  for- 
ceps. These  should  not  close  too  tig:htly,  and  be  placed  near  ttie  an^ct 
of  the  mouth.  The  incisions  are  closed  by  interrupted  suturea,  which  in- 
clude all  of  the  lip,  excepting  the  mucosa,  which  shcnild  be  separately  united 
by  catgut  sutures.     (Fig.  249^) 

In  the  technic  for  excision  of  an  epithelioma  of  the  lower 
lip,  which  requires  the  removal  of  one-half  or  more  of  the  Up»  the  defect 
may  be  filled  by  making  transverse  incisions  from  the  ang^  of  the  mouth 


.  .?.  25c. — Dieffe;ib;icli' 


Fig  2ji  —Von  Bergmanns  method 


out  upon  the  cheeks  for  an  inch  or  an  inch  aii<l  a  quarter  (Figs.  249a  and 
24Cib).  These  incisions  may  be  supplemented  by  two  perpendicular  ones 
as  represented  in  Figure  250. 

The  flaps  being  loosened  are  slid  into  place  and  united  in  the  center 
line,  and  the  defects,  barring  the  upper  angles,  are  closed  by  suture.  These 
angles  may  be  closed  by  skin  grafting  or  allowed  to  heal  by  granulation. 
Von  Bergmann  in  his  treatment  of  epitheliomata  which  have  invaded  the 
entire  lower  lip,  makes  transverse  incisions  from  the  angles  of  the  mouth  out 
upon  the  cheeks  for  an  inch  and  a  half  or  more,  and  from  the  outer  ex- 
tremities of  the  transverse  incisions  he  carries  incisions  down  over  the 
lower  maxillary  bone,  to  the  neck.  This  entire  flap  is  turned  down,  expos- 
ing the  submaxillary  region  from  which  the  affected  glands  are  removed. 
A  \'-shaped  excision  is  then  made  of  the  involved  area.  The  fiaps  are 
then  united  in  the  median  line,  stitched  at  the  angles  of  the  mouth,  and 
the  defects  as  far  as  possible  closed  by  suture.  The  operation  is  a  very 
thorough  one  and  when  the  submaxillary  regions  are  involved,  is  to  be 
recommended  (Fig.  251). 
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EPITHEnOMATA  OF  THE  TONQUE. 
These  growths,  or  more  often  ulcerations,  have  many  of  the  charac- 
ristics  of  epitheliomata  situated  upon  the  lips  and  face.  The  process  is 
Bach  more  frequent  in  men  than  in  women.  The  condition  is  primarily 
s  an  infihrated,  hard  area,  a  small  nodule,  a  shght  fissure,  or  an  ulcer. 
As  a  first  process  there  may  be  either  a  growth  of  the  epithelial  cells  into  the 
submucous  connective  (issue  (ir  upon  the  surface.  In  cither  case  exfo- 
liation of  cells  soon  occurs  and  an  ulcer  is  proiKiced.  The  ulcer  is  most 
frequently  situated  upon  the  side  or  tip  of  the  tongue.  It  is  at  first  super- 
ficial, well  defined,  and  has  a  hard,  indurated  base.  The  ulcer  is  often  the 
site  of  a  profuse  offensive  discharge.     Tl  is  covered  with  small  granulations 


{,  25a. — Woman,  aged  seventy-four.  Strcn  months  previously  .in  epithelioma  made 
iu  appearance  an  inside  of  lower  lip.  It  extended  rapidly  nnd  invaded  chin, 
jaw  and  floor  of  mouth.  Hxcision  of  chin,  central  portion  of  lower  jaw  and 
floor  of  tnouth.     Death  from  shock. 


FM  times  by  a  mass  of  necrotic  tissue,  and  causes  severe  lancinating  pains, 
:  ulcer  enlarges,  slotighs  form,  the  discharge  increases,  the  process  not 
only  invades  the  tongue,  but  also  in  time  the  tonsil,  palate,  and  floor  of 
the  mouth.  These  tissues  become  hard  and  indurated,  the  tongue  is  fixed, 
the  siibmax  ill  aril',  submental,  carotid  and  parotid,  as  well  as  the  lymphatic 
glands  in  the  neck  become  involved.  The  patient  in  consequence  of  ex- 
cruciating pain,  excessive  discharge,  invasion  of  adjacent  parts,  difficulty  of 
taking  nourishment,  hemorrhage,  and  systemic  poisoning,  is  excessively 
"XJStraled,  greatly  reduced  in  flesh,  and  finally  succumbs  to  the  disease. 
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Diagnosis. — An  cjiitliclioniatotis  ulcer  of  the  tongue  must  be  differ- 
entiated from  a  simple,  a  svpliilitic  and  a  tubercular  ulcer.  With  these 
conditions  it  not  infrequently  and  most  unfortunately  is  confused.  In  this 
connection  it  should  tie  kcjit  in  mind  that  an  epithelioma  of  the  tongue 
occurs  nniy  in  very  rare  instances  before  middle  life.  A  simple  ulcer  due 
to  trauiuatism  or  infiction  may  ixcnr  at  any  age  and  will  heal  within  a 
week  or  ten  days  if  [)rn]]irly  ]ir.itectcd  and  subjected  to  mild  antiseptic 
treatiuent.  .'^y])iii]ilic  li,-;-ures  olten  occur  at  the  borders  of  the  tongue  dur- 
ing the  tiTti;iry  sia^'f,  but  they  are  without  inflammatory  induration  and 
arc  assmiiited  with  miKr  syiiiptoms  of  syphilis,  while  the  history  will  be 
that  nf  a  sypbiliiic  patient. 

Sy])liiiilie  ulcers  are  often  iiii-.takeii  for  epitlielirmiatous  ulcers.  In 
syphilis  there  may  be  a  ^iM,L,'le  uleer  -iT  niultii>le  ulcerations  of  the  tongue, 
and  Ihese  may  he  Mipertieial  or  deep.     Tiiey  arc  usually  the  result  of  the 
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lie  li-Mie  wbieli  i>  llu-  >ite  (.it  a  prntii-i-  ili>ebar^c. 
uleers  are  iilieii  dillieult  M  ditVereniiale  I'runi  the  carcino- 
■|n'  tubereiLlar  ulcer  ^'1  the  miicue  i-  n.-uallv.  but  not  nec- 
ry  t..  a  lubereiilar  jinicess  in  the  Inni^s  -r  ibmat.  The 
ulcer  is  usnallv  siliiated  at  ilie  border  nr  tip  nf  ibe  ti.ni^iu^.  is  chronic,  often 
quite  paiiilul.  and  snpertieial.  The  >urf;ice  is  often  cvercd  with  small, 
indolent  f^'ranulatious  which  ])roiIiice  l>ut  a  •.|is;lM  iliM-barj;e.  The  base  is 
onlv  mnileratcly  indurated.  Tlie  absence  of  anyllnn^'  more  than  a  slight 
intl'anuuatnry  induration  of  the  b.-oe  "f  the  ulcer,  witli  its  ehronicity.  are 
perhaps  the  most  characteristic  dillerential  symptoms. 
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Treatment. — Treatment  of  an  epithelioma  of  the  tongue  should  be 
that  of  excision,  the  lines  of  which  are  carried  one-third  of  an  inch  out- 
side of  any  appreciable  hardness  or  ulceration.     If  the  ulcer  is  small  and 
confined  to  the  border  or  tip  of  the  tongue,  it  may  be  excised  by  making  a 
curvilinear  incision  around  the  ulcer.     If  the  ulcer  is  of  any  considerable 
size  it  is  undoubtedly  best  to  remove  one-half  of  the  tongue.     Perhaps  the 
best  operation  for  this  purpose  is  that  known  as  Whitehead's.    The  patient 
is  anaesthetized  and  placed  in  a  good  light,  usually  in  a  semi-sitting  posture 
or  slightly  upon  his  side.    The  jaw  is  held  open  with  a  gag,  while  the  cheek 
upon  the  opposite  side  is  held  back  with  a  retractor.    The  tongue  is  drawn 
out  by  passing  a  strong  silk  thread  through  the  unaflfected  side,  w^hcn  with 
a  pair  of  curved  scissors  the  mucous  membrane  and  muscular  tissue  beneath 
the  tongue  and  upon  the  side  aflfected  are  divided,  catching,  if  one  can,  the 
lingual  artery  before  it  is  cut.    The  tongue  may  then  be  split  down  the  center 
line  and  removed  at  the  base  near  its  attachments  to  the  epiglottis.     The 
lingual  artery  is  then  ligated.     The  patient  should  be  put  to  bed  in  a  sit- 
ting posture  and  the  wound  kept  clean  by  the  frequent  use  of  antiseptic 
gargles.     If  the  ulcer  implicates  a  considerable  part  of  the  tongue  the  en- 
tire member  should  be  removed,  following  the  same  technique  as  before, 
barring  the   splitting  of  the   tongue.     When   one-half   has   been   divided, 
however,  a  silk  ligature  should  be  passed  through  the  glosso-epiglottidean 
fold  for  the  purpose  of  controlling  hemorrhage  and  preventing,  when  the 
tongue  has  been  entirely  removed,  the  base  falling  back  upon  the  epiglottis 
and  causing  suflFocation.     If  the  glands  beneath  the  jaw  are  implicated, 
which  unfortunately  is  often  the  case,  they  should  be  removed.    It  is  taught 
by  Butlin  and  others  that  these  glands  are   frequently  enlarged  and   in- 
fected in  carcinoma  of  the  tongue,  without  the  enlargement  being  capable 
of  demonstration.     For  this  reason  it  verv  properly  should  be  the  practice 
in  all  cases  in  which  an  epithelioma  of  the  tongue  is  of  any  considerable 
duration,   to  open   the  submaxillary     region   and  remove  the     implicated 
glands. 

EPITHELIOMA  OF  THE  TONSIL. 

This  condition,  as  is  the  case  with  the  tongue,  is  much  more  frequent 
in  men  than  in  women.  It  occurs  primarily  as  a  node,  an  indurated  area, 
or  as  a  chronic  ulcer.  The  process  is  at  first  superficial  and  of  small  extent, 
but  the  tendency  is  towards  rapid  growth,  with  the  formation  of  a  foul, 
deeply  excavated  cavity.  The  adjacent  structures,  such  as  the  palate,  tongue, 
pharynx,  and  submaxillary  and  cervical  glands,  are  also  early 
involved.  The  diagnosis  is  made  by  considering  the  age  and  history  of 
tlie  patient,  and  noting  the  characteristics  and  progress  of  the  ulcer.  The 
patient  is  usually  over  fifty  years  of  age,  the  ulcer  will  have  an  indurated 
base,  an  abrupt,  everted  edge,  will  extend  rapidly,  be  covered  more  or  less 
with  necrotic  tissue,  and  be  the  site  usually  of  excruciating  pain. 

Prognosis. — The  prognosis  in  carcinoma  of  the  tonsil  is  extremely 
g^ave,  the  condition  often  causing  the  patient's  death  in  a  few  months. 

Treatment. — The  treatment,  if  anything  more  than  palliative,  must 
be  undertaken  early  and  consists  of  complete  excision  of  the  growth  if 
possible  before  the  involvement  of  adjacent  structures  or  neighboring  glands 
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have  occurrwi.  The  tonsil  may  be  renioved,  which  should  take  place,  if 
po'isibte.  thrtiiigh  the  month.  Or  the  cheek  may  be  split  from  the  angle 
of  the  mouth  back  lo  llie  ramus,  or  the  jaw  may  be  divided  as  recommended 
in  the  removal  of  sarcomatous  growths  of  the  tonsil. 

CAKCmOHA  SUFLEX,  OR  GLASSULAK  CAACIKOIU. 
CARCINOHA  OF  THE  FABOTD)  QIASD. 

C'arcinoma  oi  tlie  |)aroti(l  (^land  has  been  thought  in  the  past  to  be 
n.  t  infrc'inicnt.  hut  a  more  careful  microscopical  examination  of  the  tumors 
rt-movcd  scemeil  to  show  that  a  considerable  mimber.  probably  the  larg; 
Tiiajority,  of  malifriiant  ^'''^^^ths  taking  origin  within  the  parotid  gland, 
were  either  sarcomatous,  comiiifr  from  the  connective  tissue,  or  endothelio- 
itKiious,  takiufi  iirijjiii  from  the  hkxid  vessels,  lymph  vessels  or  lymph 
spaces.  Carciniimata  do  occur,  however,  in  this  situation,  although  rarely, 
rill-  tumor  makes  its  appearance  iluring  middle  or  advanced  age,  and  be- 
},'ius  as  a  small,  tirm  uodule  wiihin  the  substance  of  the  gland.  The  nodule 
tjradually  e.xtenils.  j^Towiiii;  .juile  rapiilly.  and  soon  comes  to  invade  a 
consideralile  ]mrtioii  of  ilie  i^'Uiul  strucinre.  hut  it  is  really  an  adcno-car- 
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narily  harder  than  are  the  malignant  growths,  being  frequently  made  up  in 
part  at  least,  of  cartilage.  The  carcinomata  grow  with  great  rapidity,  are 
not  encapsulated,  produce  decided  pain,  and  often  cause  paralysis  of  the 
facial  nerve.  Facial  paralysis  seems  to  be  almost  pathogonomic  of  malig- 
nancy, that  is,  it  seldom,  almost  never,  occurs  in  benign  growths.  The 
paralysis  is  presumably  due  to  an  infiltration  and  destruction  of  the  nerve 
fibres. 

Treatment. — The  treatment  shouUl  be  that  of  excision,  which,  how- 
ever, presents  unusual  difficulties  on  account  of  the  anatomical  relationships. 

CAECINOMA  OF  THE  ESOPHAGUS. 

Carcinomatous  tumors  taking  origin  from  the  epithelial  cells  of  the 
<jcsophagus,  are  of  two  kinds :  i*  irst,  the  epitheliomata.  which  represent 
about  ninety  per  cent,  of  the  carcinomatous  growths,  and  which  take  origin 
from  the  stratified  squamous  cells  lining  the  surface;  and  second,  the  glan- 
dular carcinomata,  or  those  which  have  their  origin  in  the  columnar  cells 
lining  the  mucous  glands. 

The  epitheliomata  of  the  cesophagus  have  the  clinical  and  histological 
characteristics  of  the  epitheliomatous  growths  t)ccurring  in  other  situations. 
They  take  their  origin  from  the  surface  epithelium,  and  as  the  result  of 
the  vigorous  cell  proliferation,  columns,  whorls  and  nests  of  cells  are 
formed  in  the  mucous  membrane  and  deeper  tissues.  The  cells  are  flat, 
polvmorphous  or  scjuamous.  The  growth  seldom  produces  finger-like  out- 
growths uix)n  the  surface,  but  causes  a  hard,  nodular  infiltration,  which 
may  extend  from  one  to  several  inches  up  or  down  the  (esophagus,  or 
around  its  circumference,  the  latter  being  the  more  frecjuent  condition. 
Ulceration  occurs  early  in  the  infiltrated  area,  and  stenosis  soon  follows  in 
consequence  of  the  contraction  of  the  new  fibrous  tissue  formed  around  the 
cell  columns  and  nests,  and  also  on  account  of  the  infiltration. 

The  glandular  carcinomata  represent  about  ten  ])er  cent,  of  the  malig- 
nant growths  of  the  (esophagus  and  take  tiieir  origin  from  the  cohnnnar 
cells  of  the  mucous  glands.  These  cells  j^-oiiferate  ra])idly  and  acini  are 
formed  with  many  layers  of  j)olyinor])hons  cells  instead  of  a  single  layer 
of  columnar  cells.  As  the  result  of  tliis  cell  nuilti])lication,  projections, 
nodes  and  new  glands  are  formed.  The  rapi(ll\'  j)r()liferating  epithelial 
cells  of  an  adeno-carcincnia  not  onlv  invade  the  walls  of  the  (esoi)iia;:us,  Ini: 
project  into  its  lumen  as  a  fundus  mass  which  is  likely  to  cause  stenosis 
and  hemorrhage.  I'hese  i^rowlhs  niav  be  situated  in  any  |X)rtion  of  the 
oesophagus,  but  are  more  fre(|nent  in  the  upper  |)<>rti«)n.  behind  the  cricoid 
cartilage  or  in  the  middle,  where  the  (esophagus  is  crossed  by  the  left 
bronchus. 

Symptoms. — In  a  carcincnna  of  the  (eso|)liagus  the  first  sympt<:)ms  which 
are  at  all  distinctive  relate  to  diftiouhy  in  deglutition.  'Hie  patient  is 
usually  over  fifty  and  may  have  .-h(U\n  a  loss  (»f  apjxnite  and  flesh,  with 
weakness  and  some  pain  or  distress  n])on  deghilition.  r.efore  or  with  these 
symptoms  there  is  some  difficulty  in  swallowing  solid  food,  associated  often 
with  a  feeling  as  tlunigh  there  was  a  stone  or  something  heavy  in  the 
oesophageal  region.  The  food  seems  to  lorlge  there.  After  a  time  the 
patient  is  unable  to  swallow  solid    food  and   hnds   that  even  liquids  must 
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be  taken  slowly.  The  patient  now  has  lost  considerable  strength  and 
flesh  and  looks  pale  and  worn.  The  condition  before  reaching  this  stage 
has  perhaps  betfn  noticeable  for  several  months.  As  the  stenosis  increases, 
the  patient  finally  is  unable  to  swallow  even  liquids.  Vomiting  is  also  an 
early  symptom;  that  is,  the  food  or  liqnids  reach  the  stenosed  area  and  be- 
ing unable  to  pass  to  the  stomach,  are  regurgitated.  This  occurs  usually 
a  few  moments  after  the  taking  of  solid  food  or  liquids,  and  these  return 
almost  unchanged,  except  perhaps  that  with  them  there  is  a  quantity  of 
mucus  and  it  may  be  some  blood. 

The  diagnosis  is  rendered  more  certain  if  necessary  by  the  passage  of 
a  large  stomach  or  (esophageal  bougie. 

pKfKiNoSiri. — Death  is  the  inevitable  result  of  carcinoma  of  the  oesoph- 
agus if  the  disease  is  alluwed  («  take  its  own  course.  Death  occurs,  as  a 
rule,  witliin  one  or  two  years. 
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CAUCDIOUA  OF  THE  STOMACH. 

Cancer  in  this  situation  has  been  divided  by  pathologists  into  three 
species:  First,  the  cylindrical  cell  or  adeno-carcinoma ;  second,  the  hard 
glandular  carcinoma,  or  scirrhiis ;  third,  the  mucous  or  colloid  carcinoma 

(Fig.  255). 


It  is  necessary  pathologic  all  v.  and  so  far  as  possible  clinically,  to  differ- 
entiate tiiesc  species,  as  they  nni  different  courses  and  have  varying  de- 
grees of  malignancy.    The  a dc no-carcinoma  is  a  soft,  glandular  tumor,  which 
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one  of  which  contains  a  bluod  vessel  surromnied  by  a  column  of  cells.  Ili 
rich  blood  supply  gives  the  neoplasm  a  red  color,  and  is  the  occasion  cf 
more  or  less  frequent  hemorrhages.  Microscopically  the  glandular  arrange- 
ment is  distinct.  If  the  tubules  art  cut  across  they  are  seen  to  be  very  ii- 
reguiar  in  size  aufl  shape,  and  the  cells,  instead  of  constituting  a  single  layer 


rica!   cells,  are  in  many  irregular  layers  or  fill  the   lumen  of  the 
•iibules.    The  cells  are  also  irregular  in  form  (Figs.  256  and  257), 

The  adeno-carcinomata  are  most  frequent  in  the  pyloric  region.  They 
have  their  origin  in  the  pyloric  glands  and  seldom  extend  into  the  duodenum. 
Regional  infection  occurs  in  the  walls  of  the  stomach,  although  late. 
Metastases  take  place  in  the  liver,  and  in  the  adjacent  glands,  especially  those 
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about  the  lesser  curvature.  The  process  infiltrates  the  walls  of  the  stomach 
and  adhesions  are  frequent  between  the  pylorus  and  liver  and  between  the 
anterior  wall  or  jjreater  curvature  of  the  stomach  and  colon.  Disintegra- 
tion and  necrosis  occur,  and  in  fact  the  greater  portion  of  a  tumor  may 
sloufrh  away,  leaving  an  ulcer  which  extends  into  the  wall  of  the  stomachy 
or  one  which  causes  perforation  (Fig.  257). 

Scirrhus  of  the  stomach  is  represented  by  a  hard,  glandular  form  which 
differs  from  the  species  already  considered,  largely  in  consequence  of  its  hard- 
ness. .\  scirrhus  };:rowth  here  or  elsewhere  does  not  produce  a  tumor  of  any 
considerable,  size.  It  is  simply  a  thickening  and  hardening  of  the  part 
affociod.  This  induration  started  in  the  pylorus  may  invade  practically  the 
entire  walls  of  the  stomach.  The  surface  affected  often  shows  superficial 
ulceration.  Those  ulcerations  are  flat,  smooth  and  have  a  hard  base.  The 
histol(\i;:ical  stniciure  oi  a  scirrhus  of  the  pylorus  does  not  differ  materially 
from  that  xA  a  scirrhus  situated  elsewhere  and  consists  largely  of  a  stroma 
with  a  liniui;  of  ci  ithdial  cells  which  occur  in  slender  strands,  in  nests  or 
wlu>rls   (i'ic:^-  -v^  and  2>oV 

In  carcinoma  of  the  si(Miiach  metastases  may  occur  in  the  liver  and 
ill  »!i«-iani  or^an^.  adhesions  arc  frequent  between  the  pylorus  and  liver, 
llu'  pvlorn.s  anil  transverse  colon  and  the  pylorus  and  omentum.  In  stenosis 
vi  tlu'  ]»\Kmiis  tlu*  >iomach  (^rdinarilv  becomes  verv  much  dilated.  In 
^icnnsis  o\  tlu'  canliac  extremity  the  stomach  often  becomes  contracted. 

Siir\iii»\  \Nn  \^,\\  AcCi'rdin.L!;  to  ( )rth  sixty  per  cent,  of  all  gastric 
carv-lniMnaia  atVrv't  tlu-  p\lorns:  twenty  |)er  cent,  the  lesser  curvature,  ten 
;'rr  rent,  llu-  vMr.lia  anil  ten  j^er  cent,  ihe  remaining  portions.  Gastric  can- 
rci  nuiKes  np  l"r.i;n  iliirtx  live  lo  lort\'  per  cent,  of  all  cancers.  In  the  mid- 
i!le  MLiion  i.t  tlu'  sioinaeh  a  caroini'ma  is  often  conhned  to  a  limited  area, 
wheie.is  ai  llu  i\\..  (!\tr.  ii'ities  it  <»riep  invades  tlie  entire  circumference  of 
the  t.rt^an.  \inei\  per  cent,  it"  :lie  ea>e>  ai^jKar  between  the  fortieth  and 
Ne\eiuieth  \eai  and  nine! \- live  per  cent  between  the  thirtieth  and  seventieth 
\eai . 

i'\i>\in»\.  llereditar\  mlineiuH  here  a<  elsewhere  frequently  plays 
si.nie  p.n  t  in  the  jtr.nlnetion  n\  earcinonia.  In  oiu'  hundred  and  fifty  cases 
^  Klrr  l"i»nnil  there  wert'  ele\en  in  whicli  Ik  reditv  seemed  to  he  an  Important 
taiMi'r. 

I '1  (  1  K^.  There  i^  now  no  (|nestion  but  that  iilcer>  of  the  stomach  are 
lie<|tu-ntl\  the  cause,  directly  nr  indireetly.  (»f  carcincMua.  and  that  the  pro- 
i-ess  beconieN  eni^ral'ted  upon  .'in  nicer  (»r  is  canned  b\  ihe  irritation  of  the 
cuMtricial  tissue  i\>rmed  in  the  healiniL^  ])r(R'ess.  A  very  freciuent  cause,  ap- 
parently, oi  earciniMna  i^\  the  stomach  is  a  (lys])cptic  or  catarrhal  condition 
proilnced  b\  imjnoper  \^n\,\  or  alcoholic  drink.  Here  as  elsewiiere  an\- 
ihiuL:  ^^hicb  pro<lnces  and  maintains  an  irritation  ai^d  increases  the  blo<;d 
.Mippl\  is  likely  to  lead  to  cell  ])rolii"er.iti(»n  and  in  the  end  may  he  a  causa- 
ti\e  factor  of  carciiuMua.  It  is  almost  proverbial  that  the  rc<|j^ular  drinker 
i^i  alei -holies  is  ])redisp(^srd  \o  carcinoma,  and  he  whose  stomach  is  more 
(»r  le>s  in  a  st:Ue  of  chronic  irritation  in  consequence  of  the  ingestion  of 
improper  food  is  also  ]>redisj)oscd  to  carcinoma.  It  is  claimed  that  in  more 
than  seventy  per  cent.  (»f  the  cases  of  ^jastric  carcinoma  the  patients  have 
been  "Pleads   drinkers  of  spirituous  li([uor<i.     Carcinoma  is  said  to  affect  the 


TUMORS  ^127 

stomach  more  frequently  than  any  other  organ  of  the  body,  excepting  the 
uterus.  Carcinoma  of  the  stomach  affects  men  more  frequently  than  women, 
in  the  ratio  of  al>out  three  to  two.  Accordinj;  to  Herry  and  Shaw,  the  average 
age  at  which  carcinoma  appears  is  51.1  years. 


Symptoms  and  Coiksk. — '\'\k 
when  not  situated  at  the  canii:i,  1 
steal  on  the  patient  so  in-.iiliiiiisly  ; 
mine  the  time  of  their  firsi  ;iiii>i'ni 
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be  wanting,  the  process  remaining  latent  until  death.  The  first  symptoms 
ordinarily  are  those  which  are  usually  ascribed  to  dyspepsia.  After  meals 
there  is  pressure  and  fullness  in  the  stomach  with  eructation  of  gases.  Then 
comes  loss  of  appetite,  nausea  and  vomiting.  Cardialgia  and  a  coated  tongue, 
thirst  and  constipation  of  the  bowels  follow.  Pain  as  a  symptom  varies 
greatly.  At  first  it*is  difficult  for  the  patient  to  define  what  he  feels.  The 
feeling  is  often  described  as  one  of  distress  or  uneasiness,  an  unpleasant 
sensation  which  may  occur  after  eating,  or  it  may  be  quite  independent  of 
the  taking  of  food.  The  pain  primarily  is  slight  and  insignificant,' but  later 
becomes  a  matter  of  considerable  moment.  There  is  often  after  a  time  a 
heavy,  dragging  feeling  in  the  stomach,  severe  distress  or  a  piercing,  lan- 
cinating pain,  or  there  may  be  paroxysms  of  pain  of  greater  or  less  severity, 
during  which  t;he  patient  sufters  severely.  The  pain  of  carcinoma  is  not 
always  relieved  by  vomiting,  nor  exaggerated  by  the  taking  of  food. 

X'omiting  is  present  i:<,otier  or  later  in  nearly  every  case.  Its  char- 
acter will  depend  u])pn  the  position  of  tlic  growth.  It  the  tumor  is  situated 
in  the  cardia,  es])ecially  if  producing  obstruction,  there  will  be  primarily 
a  difficulty  in  swallowing  solid  food,  and  after  a  time  an  inability  to  swallow 
liquids,  except  slowlv  antl  in  small  quar.tities.  The  vomiting  which  occurs 
in  cardiac  stenosis  is  likely  to  he  immediately,  o*-  shortly,  after  eating  Dr 
drinking,  and  to  be  the  materials  that  have  been  swallowed,  in  practically 
an  unaltered  condition.  In  carcinoma  of  the  jiylorus  the  vomiting  as  a 
rule  only  occurs  after  the  other  symptcniis  of  stomach  trouble  have  become 
pronounced.  If  stenosis  of  the  pylorus  and  subsc(|uent  dilatation  of  the 
stomach  take  place,  vomiting  becomes  more  fre(|uent  an-.l  the  quantity  eject- 
ed large.  It  occasionally  ha])pens  that  the  material  vomited  during  the  first 
stage  will  show  upon  microscopical  examination  portions  of  undigested  food, 
bacteria,  and  red  blood  C()r])uscle>.  The  latter  are  of  dip.gnostic  significance. 
( )ften  in  the  course  of  the  disease,  as  tliu  stenosis  becomes  pronounced  and 
the  retention  of  food  and  li(|ui(ls  marked,  ulceration  of  the  growth  occurs 
and  in  consequence  of  this  hemorrhages  take  place  in  the  stomach.  Haema- 
temesis,  though  not  abundant,  is  usual! \'  a  frecjncnt  symptom  of  carcinoma 
of  the  pylorus  and  lesser  curvature.  If  the  blood  remains  in  the  stomach 
for  a  time,  its  pigment  is  changed  into  hiematin,  and  this  being  uniformly 
mixed  with  the  gastric  contents  i)r:uhices  the  "cjfTee-ground''  material 
which  is  held  to  be  so  characteristic  of  i^a^-tric  carcinoma. 

Free  HCl  is  absent  in  the  great  majority  of  cases  of  carcinoma.  In 
ninety- four  cases  examined  by  ( )sler  it  was  absent  in  eighty- four.  It  is 
held  by  a  great  majority  of  writers  that  free  MCI  is  absent  practically  in 
all  cases  of  carcinoma  of  the  stomach  which  are  primary.  In  those  which 
have  their  origin  from  a  gastric  ulcer,  free  IICl  is  usually  present.  The 
absence  of  free  HCl  depends  largely  upon  the  destruction  of  the  mucous 
membrane  of  the  stomach,  in  consequence  of  the  invasion  of  the  growth. 
The  absence  of  free  HCl  is  also  noted  in  chronic  gastritis,  atony  of  the 
stomach,  and  in  certain  nerv(jus  affections.  The  symptoms  and  course  of 
these  diseases  are  quite  different,  however,  from  those  of  carcinoma. 

The  presence  of  lactic  acid  in  the  stomach  contents  is  also  of  diagnostic 
worth.  This  acid  is  the  result  of  fermentation  produced  by  micro-organisms 
upon  the  carbohydrates  and  is  practically  always  present  in  cases  of  oh- 
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In  cases  of  carcinoma  of  the  pylorus  with  narrowing  of  its  lumen,  the 
stomach  will  become  markedly  dilated.  A  tumor  may  be  detected  during 
some  part  of  the  course  in  eighty  per  cent,  of  the  cases.  The  right  rectus  is 
often  tense,  the  ankles  are  frequently  swollen,  and  an  examination  of  the 
blood  will  ordinarily  show  a  diminution  of  the  red  blood  corpuscles  to  about 
two  million  per  cubic  millimeter,  and  a  reduction  of  the  hemoglobin  to  about 
forty- four  per  cent. 

The  above  symptoms  are  very  conclusive  of  carcinoma  of  the  stomach 
Under  normal  conditions  the  pylorus  is  situated  to  the  right  or  a  perpendicu- 
lar line  passing  through  the  ensiform  cartilag^e  and  symphysis  pubis.     The 
remainder  of  the  stomach  is  situated  to  the  left  of  this  line. 

Gastric  tumors  which  are  not  confined  bv  adhesions  are  usnailv  verv 
movable.  This  is  especially  true  of  tumors  situated  in  the  body  or  fundus 
of  the  stomach.  They  may  be  pushed  to  almost  any  position  in  the  upper 
abdomen.  They  are  often  dc])ressed  slici^htly  upon  inspiration,  and  are 
with  few  exceptions  the  most  movable  tumors  situated  in  the  upper  abdominal 
region. 

They  must  be  differentiated  from  neoplasms  taking  origin  from  the 
hver.  In  hepatic  tumors  the  characteristic  border  of  the  liver  may  usually 
be  felt  with. its  lon.G:itudinal  notch.  A  neoplasm  of  the  liver  is  also  dull  upon 
percussion  and  the  liver  is  usually  tender  and  somewhat  enlarged.  The  liver 
descends  upon  ins])iration,  while  under  ordinary  conditions  the  stomach, 
although  descending-  somewhat,  does  not  change  its  jx^sition  so  pronouncedly 
as  does  the  Hver.  In  tumors  of  the  liver  there  is  not  likely  to  be  dilatation 
of  the  stomach,  absence  of  HCl,  or  the  presence  of  lactic  acid.  In  tumors 
of  the  stomach,  when  the  organ  is  filled  with  water,  the  area  of  dullness 
produced  by  the  tumor  runs  into  or  becomes  a  part  of  that  produced  by  the 
water.  This  would  not  be  the  case  with  a  tumor  of  the  liver.  In  a  tumor 
of  the  stomach,  if  the  organ  be  inflated  with  gas,  there  will  be  resonance 
above  and  below  the  tumor.  A  tumor  of  the  stomach  is  often  resonant  on 
percussion.  This  is  especially  true  of  tumors  situated  in  the  posterior  wall. 
Tumors  of  the  liver  will  often  show  hepatic  disturbance  and  jaundice. 

Gastric  tumors  should  be  differentiated  from  st)lenic  tumors.  Sixty 
per  cent,  of  the  malignant  tumors  of  the  stomach  are  situated  in  the  pylorus 
to  the  right  of  the  median  line.  These  tumors  at  least  will  be  readily  dif- 
ferentiated from  tumors  of  the  spleen.  The  spleen  has  a  sharp  border  which 
is  characteristic,  is  dull  upon  percussion,  and  will  not  be  the  cause  of  dys- 
peptic symptoms  or  of  dilatation  of  the  stomach,  which  are  usually  present 
in  gastric  carcinoma. 

Tumors  of  the  transverse  colon  are  to  be  differentiated.  These  fre- 
quently present  great  mobility  and  may  sink  downwards  as  far  as  the  pelvis. 
In  tumors  of  the  colon  the  filling  of  the  colon  with  air  or  water  may  give 
characteristic  symptoms.  A  tumor  situated  in  the  stomach  is  often  pushed 
out  beneath  the  ribs  or  behind  the  ensiform  cartilage  when  the  colon  is  filled. 
A  tumor  situated  in  the  posterior  wall  of  the  colon  will  disappear  if  air  is 
made  to  fill  the  colon.  If  situated  in  the  anterior  wall  it  will  be  made  more 
prominent.  In  tumors  of  the  colon  stenosis  is  likely  to  occur  and  this  will 
i>e  associated  with  acute  symptoms,  such  as  great  pain,  persistent  vomiting, 
tenesmus  and  dilatation  of  the  canal  above  the  stenosed  area. 


Tbt  dioiiriiiiisr  =in:iiiii  *:c  dmrrnnscei  zrnn  'yen^ci  lic^sruxix  :i  tiic 

wiA  nxrre  :r  jess  "a-rr  Tie  ;aji  .5  'iicLize-:  mi  r-meiier:  ■••.cr  x  Jacncc. 
well  c£rc=i=cr±ei  ir^a  :c  :en«Uir^c==.  r"r>  jiiin  s  jicrrj:K'.i  '^^j  r^  zikra^ 
of  food  2i>t  riine-7-*-:  'i«-  Tinmnj  T'.rc  -aner  :rKn  :cc^r>  >»^,'•^:l>  jLtr^rr 
each  meal  Z=-  ri»  iinci  :iJc;r  :encrrra:p**  ajc  rfri-rDesciy  ,xcur,  x->i  :he 
amoimt  of  H-II  :?  :L5ca-l-  =iz-»a=eL 

The  chric:-:  :ij:-r.  -v :  jiz   5  -.ri  Lii:^--    ::   :«:  -rL<riJ«n  :.-r  CA'CttXHt.j* 
occnrs  in  =iiiJi  Izf-t  :r  i:  i=:  iii"rLT«ri-i  i;^^.     Ti^ri  rrj.     •a ■•;  Sx:i  ait  jlcuw 

periods  of  rel:*:  :r  iriiir^:':  "'ta^r:^  -«=— ^  :.J:*^-:  >-  .ch^rNi  :m  whiol* 
there  is  a  rsciirrtnit  :f  is-r  ir  :  ci.r^ :  :  ?-.r*i5.  ^''-r;:v.c  ::\\"^  riu>  'v 
the  site  of  severe  2^i  frt- i-z-irt: .  r-trrriz-ti  'z^^.':'z'r,\^^<.  I:  r,uv  IcUk;  !v» 
decided  thicktr.:::^^  :f  -..--=  ir^i  .— _::i:-::.  iz:  :i-:>e  •.x":.^r.i:i.Mi  ;nu*  an 
adjacent  b:!!:*  vij^rj?.  is  '.'rt  :•  r*.  7!r'-ri-  ::  y^::v,ir  .:,i'.  >,u'  U  :v,i\ 
open  into  the  lurz?  :r  -.::  -_-.-:  Z'zrr.-.^i.  cj.-.::;. .  I::  ol-r  :  ic  \:\vr,  tuv 
HCI  is  usually  :ncrea^<-i  7,'r'.'.t  ir.t  :;-r?e  :?  ~'.:r-  j::r.  !:io  .it*./.  :>.o  sioin.uii 
not  usually  dilate  :. 

*  

Diagnosis. —  ir.:s  rr^v  *:<  2::r.xir:a:v  ;.  c^:.^•'.!^^A!  i:;  tin-  v,nl\  Niav:^^ 
by  considering  the  h-sv.r.-.  c.\i::  :-.— .^  :::c  j  r.i.i-r.  si.-c  aiul  motilitx  ni  i!«r 
stomach,  as  well  as  :re  ?:::ra:h  ::r.:er.:>.  I:  •<  c'.ai!*iK\l  l\\  I  U'muu'tri  liiu 
if  the  stomach  conterts  l»e  Care:::l*v  ar.i  >y<:rr."a::ca!ly  o\.ur.nu\l  In  ,illt»\\ 
ing  the  solid  particles  to  senle  :::  a  crr.ica!  ^lass.  :\\m  i:k*sc  will  »w'trn  ^^\^^\\ 
at3rpical  epithelial  cc.ls  practically  characteristic  oi  c.ucinoni.i. 

Prognosis. — The  projniosis  ..f  carcinoir.a  of  i!u*  >t.Mnach  wiilmui  •>!>«  « 
ative  interference  leaves  abs'»li:rci\  no  ray  oi  ho|)0  lor  tlio  comi.Mi  ..t  hh   ,.| 
the  patient. 

Treatment.— Ciirrmowd  or  //u'  dirJuj.     rninriiinai'lN .  .i .  h.i .  )•..•. 
already  stated,  a  carcinoma  in  this  situation  cm  nwivr  nnh  p.ilh.Hui    h.  h 

ment.    This  should  consist  in  providino^  suitable  noniishiiu-ni  )..i  iji-    |,ii 

in  relieving  pain  and  possibly  in  doinj;  a  j^astrostnmN.     \\  ii.,i  i,., .  i ., ,,    .,,.| 
under  the  treatment  of  carcinoma  of  the  ivsoplia^iis  uijl  ||.,|,|  ,.,,...1  ,,,  ,.,, 
cinoma  of  the  cardia. 

In  regard  to  gastrostomy,  Zesas  colleclol  mir  hun.ln.l  .m.l  iImii.  .... 
cases  from  the  literature,  and  among  those  m.^  iriM\«  n.i  .nn,.  „  ,,i|  |,.  , 
the  operation  so  that  it  might  be  called  a  sn<  i  rs .      ji  i|„    .,^„  ,  , 

be  performed  it  should  be  done  early  before  ;^rr,if  r I.  IhIii     h. ,.,..1    ..,,  i 

while  there  is  a  fair  prospect  of  the  patient  wiih  i.ni«li.,:.  ii,.     i.,,.  i    .,|  ,|  . 
operation. 

Carcinoma  of  the  Pylorus  and  Hndy  nf  thr  •jnnm.h      <  i,,...  .i  .    ,..  ., 

ence  has  shown  that  these  cases,  if  they  "arr  \,,  \,,   i,. ,,,.  .|    ,,, , .     ,  ,,,      , 

be  operated  on  early.     If  one  waits  until  ;i  tmti'.f   '..n  I,.    }.  n    u ,  . 

great  majority  of  cases  regional  infertion,  j,,- 1.,  i.,  .     .,,mI  ...:i, i, 

cent  organs  have  occurred,  rendering  a  --m"  *■   \m\  ,,^„  ,,,»,.,„   .,,   j,  ..(,,1.   ,,,. 
possibilit>\    That  the  results  of  surgrrry  of  ti,*     f',r,..i'  I,  i,  1  „   ,.-,1  I,. .  j,  (,.  n.  , 
is  very  largely  the  fault  of  the  phy-i^  i;iri      |':,i,i  u\     ;,..  /.    .jo  „  1,. .  n  u  .\  |. 
believe  that  they  must  wait  ni;til  a  firr-sr   »;*    •....•..ii.  .1  *„     . . ,,   1,.  »..,,     ,,, 
operation  could  rxf  done.     Kvfr-.'.TM-  kr/.v.     »;  .ti   ij.ii.   ri..  ,.    ,     ,,,ij,    j, 
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from  operative  interyention.  There  has  been  in  the  past  too  much  of  wait- 
vng  and  too  great  attention  given  to  the  apparent  importance  of  frequent 
examinations  into  the  chemistry  of  the  stomach  contents  and  not  enough 
of  surgery.  What  is  wanted  is  not  a  better  surgical  technique,  but  a  knowl- 
edge of  the  fact  that  carcinoma  of  the  stomach  is  primarily  limited  to  a 
small  area,  which  ordinarily  may  be  easily  removed.  More  frequent  ex- 
ploratory operations  are  wanted  for  the  purpose  of  diagnosis,  and  less  of 
diagnostic  niceties  in  the  way  of  chemical  analysis,  unusual  s>mptoms  and 
waiting  for  a  neoplasm.  It  is  stated  by  Hemmeter  that  it  is  better  to  make 
an  occasional  exploratory  operation  and  find  that  the  patient  is  not  suflFering 
from  carcinoma  of  the  stomach,  than  to  allow  a  case  to  go  without  surgical 
interference,  and  find  at  the  autopsy  that  the  patient  had  been  suffering  from 


Fig.  260. — Lines  of  excision  practised  by  ciifFcrent  ^nri^eons.     i, 

licz.     3.    Robson.    .Movniban,    Mavo. 


Hartmann.     2.  Miku- 


a  well  circumscribed  tumor  that  could  have  been  easily  removed.  Hemmetc" 
advises  operations  under  the  following  contHtions:  ist.  When  dilatation  is 
associated  with  catarrh.  2(\.  The  absence  of  HCl  in  the  gastric  contents. 
3d.  Excessive  lactic  acid.     4th.  The  presence  of  the  Oppler-Boas  bacillus. 

Symptoms  of  stenosis  wher.  accompanied  by  these  signs  are  held  as 
indicating  an  operation,  even  in  the  absence  of  a  palpable  tumor.  Hemmeter 
says  he  personallv  always  urges  operations  when  the  first  three  conditions 
are  persistently  present  and  the  cise  does  not  improve  after  three  weeks  of 
appropriate  treatment. 

Cases  Suitable  for  Resection. — This  class  represents  those  growths  ir- 
respective of  size  situated  to  the  left  of  line  3  (Fig.  260)  in  which  there 
are  no  distinct  metastases,  and  few  if  any  adhesions  to  adjacent  organs. 
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The  c-^erirr-;  jm— iirie  n 
off  the  gai-tr.-rio:  iZ'i  ri.:^^  -rrfiin^ 
arc  ci2zr.ztri  iz  jtis:  T:rr;-r-.;ir-it.—-  i  in  r 
cisic-n.  whi^-  :f  z*:-r^.''..tL  -n  •::  .  t:  ^  >  r 
tiic  iirr.ii  ir  i.'"Ciir"t!i- i  nriTrr  cinrr  *ir  mt —  j 
is  ther.  cxr:?e-i  izii  irtr  :r  •.:^::r:  si  _  ~  " 
three  r:*?  ::  r:Trrr  r. 'i:-  -:-:-—  -.t  s" 
the  5e-ur-.:r:  iZJi  iTr  :•  ----   -   v  l.'         -.::- 


izr-r.    rj^-.r    :rr\ 
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Circir. ^11  .11'":   r"' 

verv  c'.-:5c!v  ::    rLr:^-  -^".i 
dividec  by  :i:j: :.:t--'>    — 
the  cylir.  "Ir::2.'  :^"  rirrr.   ".i 
ture.     Se  : .  r. :.  -J-  -  -  -t- : :  -k ' 
very  n:a':c^.ir.:  rr—   -   -  :-    -    .  -    - 
generally  h-rl :  :     'r   :  .:  l    .r^--'-L 
the  epithel:  r-^.    •■  -  :  -     ::.'-  k-     -  - 

1  r.e  c"  .".r.  .n  I'i.   :t.     :l'    "    -.l 
and  is  jier.cr^!!;.   f:    --:'     :   .-    --  - 
its  orijjiri  in  th-r  ^jl' .  :.i'  f  -- 
differ  t  •  ar.;.   t:-:*.r':   -.-"      -^     = 
from  within  :he  -:    ~i:-      .:    -    .  . 
distina  srtcie*.  *v:  :>:-  -  — —  -  -    -- 

Cancer     :  :!-.•:  .n:--:  r-:«     •.    .-■ 
of  the  stomach.     >.  r-ri     ':.'  -  i- 
in  the  du*:den*jn-..  ••r-jn;:—       r.- 
tiim.     In  fact.  :hcr^  >  n     '  i':     :     - 
may  not  have  its     r:^:-.     T  t 
intestines.  bi:t  are  :  ::n  !  -      -:     *■  - 
colon  and  sign:.-i^:.     '.^r.:-    -  i     -  ■ 
cinoma  of  the  st  n.ach.    ::-.-:-':-■■ 
uterus  and  ovaries. 

Metastases. — Metar.r.- r    r  ' 
channels.     The  pr«x'e-s  is     r /j --'.. 
at  least  durin*::  the  ear!-.  -:ri;.::«. 
peritoneal  glands   arc   fre^. '->.:.:'.      :  • 
rectimi  the   retroperit- neah   r;  :"<-/.   : 
The  inguinal  glands  are  «  n! .   i^::^ ::-. 
In  carcinomatous  prrce-<es  <  :  t/.c  i: 
are  likelv  to  occur  as  sr>r.n  as  th.c  :  r 
ering  of  the  bowel.     Adhe-i'  ii-   ;ct.\r(.: 
the  small  intestine,  bladder,  uteri'.v.  .  varii-  ar..!  p:iriotal  roriliMUMnn  .no  .i 
frequent  occurrence,     rcrfcrati.  n  h.a-  ,  cc-nn^l  in  caroin.  :ii.i  .»t    ilu*  \\\\^  ■ 
tines  as  the  result  of  sloiiirhini::.  <li^vsn<>]i  aiid  disiniruraiion  ot  i\mm.'m.i 
tous  masses.      When    adhe>i<'ii>    have   |>rooedc<l    \hc   piiu-rss.    ihr    mlr'.im.i! 
contents  may  be  dischar.uod  int<>  tlie  iiite>iiiu    whieh  ha^  b(M..m.     idb.  i.n. 
or  into  the  bladder.     If  there  are  tk.  adlie^i«>ii-.  the  di^elian'.e  wdl   b.    min 
the  peritoneal  cavitv,  residtini^^  m  acute  ]H'rit'Miiti<. 
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rATi!i>i.(H;ti.\i,  AxATOMY. — A  iiialigitaiit  growth  situated  in  the  intes- 
tines is  iiiadf  iij)  i)f  i>arenchynia  and  stroma.  The  tumor  may  be  rich  in 
cflls  whiU-  tlie  stroma  is  sniail  in  amount,  producing  a  medullan-  carcinoma, 
or  tho  strniiia  niav  Ik-  excessive  and  the  cells  but  few.  and  placed  m  slender 
Ktraiuls,  ]irudncin)r  a  scirrhiis.  The  growth  appears  primarily  as  a  hard 
imdule  IT  plate  witltin  ihe  nnici;us  membrane,  or  as  a  soft,  ragged  masi, 
prujecling  iiiio  llie  hmu-n  iif  the  intestine.  As  the  growth  extends  it  in- 
filtrates the  wall  lit  iIk'  liowel.  it  may  be,  both  circumferentially  ami  per- 
pindiiularly.  rictrritioTi  sets  in  and  this  may  be  represented  by  a  flat,  an- 
nular ulcer,  which  i-xiciiils  anniinl  a  |;art  of  the  bowel  or  encircles  its  entire 
circunifcreucc.     As  the  ynmtli  continues  the  Innien  of  the  bowe!  becomes 
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■IS  a  nic.liil];iry  mass  l.lJ^trllctnl^'  llie  n;i 
a  siifl    ina;.s   Its   CMUlinuiiily    may    he 
^lousiliinj;  ;itul  <li>intei;r;itiiin  of  ilu-  tin 

tarciiinmata  of  the  intestines  <^•. 
iweeii  till-  a.u'es  of  f.Ttv  and  sixty.  Th 
than  in  women.     ( I'igs.  zCn  ami  2(''2. 

SVMITOMS  .\M'  fornsK. —  In  tin- 
of  the  inlestines  the  disease  develops 


nails  ami  the  cmtrac- 
nay  >;row  in  the  lumen 
lumen  is  obstructed  by 
in   coii>oipience   of  the 
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usually  impossible  to  determine  anything  like  tlie  date  of  its  commencement. 
Many  cases  go  on  to  emaciation,  cachexia  and  death,  the  condition  not  being 
discovered,  and  perhaps  not  even  siisjiected.  until  an  autopsy  is  made.  Ordi- 
narily tile  nearer  the  disease  is  situated  to  the  stomach  the  greater  the  func- 
tional disturbance.  It  may  be  that  emaciation  is  the  first  thing  noticed,  but 
the  appetite  may  remain  gt»d  and  the  patient  hol'.l  his  weiglit.  Frequently 
the  first  indication  is  some  thsturbance  of  the  function  of  the  bowels.  Among 
the  more  pronounced  symptoms  are  increasing  constipation,  with  occasional 
attacks  of  diarrhrea,  and  with  pcrvcrleil  .ind  increased  peristalsis.  The 
patient  finds  that  there  is  a  constant  and  increasing  difficulty  in  getting  the 
bowels  to  move,  and  with  this  constii)ation  there  is  decided  flatulency,  with 
colic  and  with  increased  peristalsis  and  often  very  severe  diarrhcca.    There 


Fig.  262.^0 


may  at  the  same  time  he  n  ftrlii 
in  the  abdomen.  The  appetite  nia; 
and  this  is  especiallv  true  of  carci 
growth  progresses  nhslnictiiin  nia 
symptoms,  such  as  nausea,  vi'initii 
obstinate  constipaticm  and  coll.-ip 
A  tumor  mav  be  felt  in  ahoi 
largement  is  made  up  not  wholly 
quently  the  case,  bv  the  agglulina 
siderable  majorilv  of  tlie  cases  a 
In  seeking  for  the  tiuiior  the  e\ai 
are  thoroughly  emptied,  and  iliei 


iTssinn,  or  fidhiess  and  tension 
i^iurhod  for  a  considerable  timt. 
uated  low  in  the  canal.  As  the 
cc):ii|ilete.  with  all  its  untoward 
>ain.  distention  of  tiie  abdmnen, 

>er  cent,  of  the  cases.  The  en- 
■<iwth.  hut  aI>o.  and  this  is  fre- 
iiihhoring  intestines.  In  a  cnn- 
iiiit  III  he  felt  until  a  late  stage, 
hiad.l  he  niade  after  the  bowels 
ter  lliey  have  Ik'Cu   filled  ■;;tiier 
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with  water  cr  air.    Repeated  examinations  should  be  made,  if  necessary. 

A  tumor  of  the  intestines  usually  has  the  following  characteristics:  It 
is  hard,  nodular,  and  unless  fixed  by  adhesions,  freely  movable.  If  situated 
in  the  more  movable  parts  of  the  intestinal  canal  it  may  sink  down  to  the 
pelvis ;  if  situated  in  the  caecum  or  flexures  of  the  colon,  it  may  be  quite  im- 
movable ;  but  when  situated  in  other  parts  of  the  intestinal  canal,  the  tumor 
can  often  be  pushed  in  almost  any  direction. 

Pain  is  seldom  present  to  any  considerable  degree  before  obstruction 
occurs.  Superficial  soreness  and  heaviness  are  common,  and  pain  may  be 
induced  by  the  infiltration  of  the  walls  of  the  bowel  and  by  the  weight  of 
the  tumor  dragging  on  the  intestines. 

Increased  peristalsis  is  one  of  the  most  characteristic  symptoms  of  ob- 
struction. It  usually  comes  in  paroxysms,  which  may  recur  every  few 
moments,  or  only  once  in  a  quarter  or  half  an  hour.  These  paroxysms  are 
the  occasion  of  a  ^ood  deal  of  pain  and  distress,  and  throughout  the  attacks 
the  coils  of  intestines  can  be  outlined  distinctly  against  the  abdominal  wall 
and  can  be  seen  and  felt  to  undergo  excessive  motion.  During  the  paroxysm.s 
there  is  more  ur  less  gurgling  within  the  bowels.  This  increased  peristalsis 
is  Nature's  method  of  trying  to  overcome  the  stenosis.  The  bowel  above  the 
stricture  is  likely  to  become  hypertrophied,  dilated  and  filled  with  fluid  oi 
solid  faeces.  The  intestines  above  the  stricture  are,  during  the  paroxysm,, 
in  constant  motion,  while  the  bowel  below  remains  quiescent  and  is  more 
or  less  collapsed.  In  watching  one  or  more  paroxysms,  one  can  often  locate 
more  or  less  exactly  the  site  of  the  stenosis.  If  it  is  at  the  ileo-caecal  valve, 
or  near  that  region,  contortions  will  occur  in  the  small  intestine,  while  the 
flanks  and  region  of  the  transverse  colon  will  be  quiescent  and  more  or  less 
flat.  If  situated  in  the  sigmoid  or  rectum  the  entire  abdomen  will  be 
prominent  and  will  show  laterally  as  well  as  centrally,  intestinal  contor- 
tions. 

Treatment. — Treatment  should  consist  in  resecting  the  portion  of 
bowel  implicated,  or  an  artificial  anus  may  be  made  or  an  anastomosis  done 
above  and  below  the  tumor,  short  circuiting  the  faecal  current. 

CARCINOMA  OF  THE  RECTUM. 

Carcinomata  arc  more  common  in  this  situation  than  in  any  other  por- 
tion of  the  intestinal  canal.  They  frequently  occur  as  adeno-carcinomata,. 
although  the  scirrhus  form  is  occasionally  found.  At  the  anus  an  epithe- 
lioma is  not  infrequently  seen.  The  growths  are  usually  situated  from  three 
to  eight  inches  above  the  anus,  and  in  their  development  either  extend  up- 
wards, following  the  course  of  the  blood  and  lymph  vessels,  or  encircle  the 
bowel. 

Primarily  there  is  a  proliferation  of  cells  vyithin  the  mucous  membrane, 
which  produces  a  hard  node  or  plate.  This  gradually  spreads  upward,  down- 
ward and  circumferentially  until  a  ring  more  or  less  completely  surrounds 
the  rectum.  The  perpendicular  extent  of  such  a  growth  is  seldom  more 
than  a  few  inches.  Upon  its  surface  are  irregular  nodes,  flat  plates,  or 
papillomatous  outgrowths.  After  a  time  disintegration  sets  in  and  the  sur- 
face becomes  covered  with  a  hard,  smooth  ulcer.  The  constriction  whiclr 
always  occurs  is  due  to  the  infiltration  of  the  walls  of  the  rectum  and  to  the 
subsequent  contraction. 
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The  medullary  carcinoma  as  it  occurs  here  is  a  soft,  fungous  growth, 
which  projects  into  the  lumen  of  the  bowel.  In  this  species,  ulceration,  dis- 
integration and  sloughing  are  the  rule.  Mucus,  pus.  blood  and  fragments 
of  the  neoplasm  may  be  found  in  the  evacuations.     (Fig.  263.) 

An  epithelioma,  that  is,  a  squamous  cell  carcinoma,  occurs  at  the  border 
of  or  within  the  first  inch  of  the  anus  as  an  indurated  node,  flat,  hard  area 
or  ulcer.  It  has  the  characteristics  of  the  epitheliomatous  induration  or 
ulcer  as  seen  elsewhere. 

Symptoms.— Often  the  first  symptom  of  carcinoma  of'llie  rectum  is  an 
increasing  difficultv  in  evacuating  the  bowels.  This  symptom  as  a  rule  does 
not  make  its  appearance  until  the  growth  is  of  several  months'  duration. 
Very  frequently  the  condition  is  thought  to  be  one  of  piles,  as  blood  and 


mucus  are  not  infrequently  passL-d  with  the  f[eces.  In  a  considerable  num- 
ber of  cases,  especially  after  ulceration  has  occurred,  there  is  soreness,  ten- 
derness, a  feeling  of  fullness  in  the  rectum,  and  occasiniially  severe  pain 
when  the  bowels  are  evacuated.     (Fig.  264,) 

Hsemorrhoids  are  usually  present  and  iheru  is  occasinnally  a  very  de- 
cided tenesmus,  the  patient  feeling  as  though  there  was  some  hard  substance 
in  the  rectum  which  should  be  exiielled.  It  ncca.-ionally  happens  when 
these  patients  go  to  stool,  in  conseciucnte  of  the  tenesnnis,  Ihat  the  hemor- 
rhoids, and  often  the  mucous  memhrane  of  the  rectum,  with  the  growth. 
are  pressed  out  through  tlie  external  sphincter. 

Di.\CN"OSi5. — The  diagnosis  can  be  eslablislie<l  in  these  cases  by  making 
a  rectal  examination.  If  the  growth  is  situated  high  up  tins  mav  be  done 
under  an  anajsthetic. 
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DihTEKF-VTiAL  Di.uiNosis. — Malignant  neoplasms  should  be  differeii- 
liaicil  fnim  benign  growths  and  (rom  cicatricial  contractions.  The  age  of 
the  j»atient  is  (iresiiinably  imponant.  lumors  occurring  in  >ounj:  persons 
anil  beiiif,'  freely  movable  and  having  a  pedicle,  are  generally  benign,  A 
history  of  previous  dysentery  or  syphilitic  ulceration  woiild  he  presumptive 
evidence  "i  cicatricial  stenii*i:?.  In  the  absence  of  a  tumor.  In  cicatricial 
slinii^is  rif  the  rectum  the  stricture  is  usually  much  thinner,  has  a  smootii 
Mirfaie.  is  often  without  the  presence  of  ulceration,  is  semi-clastic,  and  do'J- 


id  iiiin  yielil  in  part  t.i  aiili-sypliilitic  t 
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ii'Tiiatoiii 
■  ditficidt. 
.■  distance 
!  and  in:- 
listorv  of 


TUMORS 


439 


Fig.  265. — Incision  for  perineal  proctectomy. 

and  requires  excision,  which  may  be  carried  out  through  the  perineum.  Two 
curvihnear  incisions  are  made  to  surround  the  anus  at  about  an  incli  from 
the  border  of  the  tumor.  The  incisions  should  ^o  into  the  ischio- rectal  fossa?, 
and  may  be  extenderl  down  to  the  rejijion  of  th.e  coccyx  il  adilitional  room 
is  needed.  The  anus  is  separatCvi  from  the  adjacent  tissues,  i)eing  careful 
not  to  wound  the  membranous  ])ortion  of  the  urethra  or  prostate  in  men, 
and  the  vagina  in  women.  ( ioing  well  above  the  diseased  tissues,  the  rectum 
is  cut  across  and  removed:  the  lower  end  of  the  rectum  is  then  brought 
down  to  the  cutaneous  incision  where  it  is  stitched  to  the  wotmd. 

In  carcinoma  of  the  lower  portion  of  the  rectiun,  the  j)atient  is  placed 
on  his  left  side  and  an  incision  is  made  fnjui  near  the  anus  upwards,  aionj*" 


1  . 


Fig   26r.- 
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the  right  border  of  ihe  cocc3x  to  the  sacrum.  The  incision  is  carefully 
deepened  through  the  perineum  until  the  gut  is  reached,  when  the  diseased 
portion  is  separated  from  the  adjacent  structures,  care  being  taken  not  to 
open  the  peritoneum,  tear  the  rectum,  or  in  men,  wound  the  prostate,  seminal 
vesicles  or  bladder.  The  diseased  portion  being  isolated  is  then  divided 
about  one  inch  above  and  below  the  limits  of  the  disease,  and  removed.  The 
cut  end  of  the  rectum  is  then  brought  down  and  united  with  silk  sutures  to 
the  distal  portion,  or,  if  this  has  been  removed,  to  the  skin.  The  incision 
is  partially  closed  by  suture  and  partially  packed.     (Figs.  265  and  266.) 

In  carcinomata  of  the  rectum  high  up,  many  operators  are  doing  a 
combined  operation.  The  abdomen  is  opened,  the  upper  limits  of  the  growth 
defined,  the  bowel  divided  well  above  this,  and  an  artificial  anus  established. 
The  superior  haemorrhoidal  artery  is  ligated  and  the  mesentery  of  the  distal 
portion  divided.  The  abdomen  is  then  closed  and  the  lectum  removed 
through  a  perineal  incision. 


CHAPTER  XIII. 


ORTHOPEDIC  SURGERY. 

Orthopedic  surgery  treats  of  deformities  and  their  correction  by  opera- 
tive measures,  or  the  application  of  mechanical  appliances. 

TOSTICOLLIS  OS  W£T  NECK. 

Etiology. — Torticollis  may  be  congenital  or  acquired.  The  congenita! 
cases  mav  be  associated  with  other  deformities,  such  as  club-foot  or  curva- 
turc  of  che  spine.  In  these  cases  the  condition  has  been  ascribed,  to,  (i) 
abnormal  pressure  of  the  uterus,  (2)  inflanmiation  of  the  muscles,  ^3)  ar- 
rest of  development  of  the  muscles  due  to  disturbances  in  the  nerves  or  in 
the  nerve  centers,  (4)  difficult  labor,  including  injury  to  the  muscle?  of  the 
neck. 

Acquired  Torticollis  may  be  due  (i)  to  cicatricial  contraction  of  the 
skin  and  deeper  tissues  from  burns,  (2)  traumatisms  of  the  neck  causing 
injury  of  the  muscles,  with  subsequent  contraction,  (3)  inflammation  of 
muscles  as  in  rheumatism  or  in  the  acute  infectious  diseases,  (4)  the  pro- 
cess may  be  reflex  and  due  to  the  irritation  of  some  pathological  process 
going  on  in  the  neck,  such  as  an  abscess  01  enlarged  lymphatic  gland. 

Compensatory  torticollis  occurs  in  lateral  curvature  of  the  spine.  It 
may  also  be  due  to  certain  occupations  which,  require  the  head  to  be  held 
constantly  in  an  abnormal  |x^sition. 

Spastic  torticollis  is  due  to  nerve  irritation,  and  this  may  be  central  or 
peripheral,  tonic  or  clonic. 

Torticollis  mav  be  due  to  paralysis  of  the  opposing  muscles. 

Pathology. — In  torticollis  there  is  usually  contraction  or  shortening  of 
the  sterno-cleido-mastoid  muscle.  This  muscle  may  be  alone  implicated, 
when  the  condition  is  known  as  anterior  torticollis,  or  the  trapezius,  platysma. 
scalenie  and  splenii  muscles  may  be  implicated,  producing  what  is  known 
as  posterior  torticollis.  The  affected  muscles  are  not  infrequently  in  a  state 
of  chronic  inflammation.  The  muscular  elements  may  disappear,  fibrous 
tissue  taking  their  place.  In  the  operations  which  I  have  done  for  torti- 
collis, the  muscles  have  seemed  (juite  normal  in  ai)ix"arance. 

Symptoms. — Torticollis  mav  be  acute,  as  sometimes  <xx'urs  in  rheuma- 
tism,  when  the  onset  is  sudden  and  attended  with  fever  and  pain  :  or  chronic. 
The  chronic  form  usually  comes  on  gradually.  It  may  develoj)  from  the 
tCOte*  the  congenital,  or  make  its  appearance  without  assignable  cause. 

The  position  assumed  hv  the  head  varies  according  to  the  muscles  af- 

ed.  If  the  sterno-cleido-mastoid  muscle  is  alone  implicated,  which  is 
endy  the  case,  the  mastoid  process  up(^n  the  affected  side  is  made  to 
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approximate  the  stennim.  This  carries  the  face  in  the  opposite  direction^ 
elevates  the  chin  and  depresses  the  occiput  In  case  the  trapezius  and  its 
assiKMated  muscles  are  markedly  contracted,  the  head  and  corresponding- 
shoulder  are  approximated,  the  head  being  drawn  down  and  the  shoulder 
up,     rhe  face  in  these  cases  is  necessarily  turned  in  the  opposite  direction. 

DiAi'.Nosis. — This  ordinarily  is  readily  made.  The  head  is  twisted  to 
one  side,  cannot  be  brought  straight  with  the  shoulders  and  trunk,  while 
one  oT  more  muscles  in  the  neck  are  prominent  and  shortened.  The  ap- 
pearance, however,  will  depend  largely  upon  the  muscles  implicated. 

l*KiH'.xosis. — This  is  ordinarily  good.  In  the  acute  cases  the  inflamma- 
tii^n  of  the  nniscles  soon  subsides  and  the  muscles  take  on  their  nonnal 
function.  The  chronic  cases  are  usually  permanent  unless  relieved  by  sur- 
gical treatment. 

Tkkatment. — In  case  the  sterno-cleido-mastoid  muscle  is  alone  im- 
plicated, it  is  usually  divided  by  o])en  incision  at  its  attachment  to  the  ster- 
luun  and  clavicle.  The  nuisclt  is  exposed  by  a  short  incision  just  above  the 
sternal  end  of  the  clavicle  and  the  attachments  of  the  muscle  to  the  sternum 
and  clavicle  completely  divided  down  to  the  deep  fascia.  The  muscle  is  only 
separated  from  the  internal  jugular  vein  by  the  cleep  fascia,  and  this  vessel 
has  been  wounded  in  a  number  of  cases,  and  in  some  the  accident  has  led 
to  the  ])atient's  death,  ll  is  necessarv  in  order  to  fully  correct  the  condition 
to  divide  the  muscle  completely.  The  deeper  portion  of  the  muscle  is  sep- 
arated from  the  internal  jugular  vein  by  only  the  deep  fascia;  this  makes 
it  advisable  to  do  the  operation  ^)y  tlie  open  method,  so  that  one  can  see 
just  exactly  what  tissues  are  being  divided.  After  complete  division  of 
the  nniscle  the  wound  is  close'!,  a  catj;ut  drain  br'ing  inserted.  The  wound 
is  properly  covered  with  dressing  and  the  head  placed  in  an  over-corrected 
position,  that  is  the  face,  it  the  right  muscle  has  been  operated  on,  is  turned 
strongly  to  the  right,  with  the  occij^ut  elevated  and  the  chin  slightly  de- 
pressed. The  head  and  neck  are  lield  in  these  ]K)sitions  by  bandages  which 
go  about  the  head,  neck,  shoulders  and  u])j:er  part  of  the  chest.  In  case.^ 
in  which  there  has  been  marked  chronic  myositis,  with  conversion  of  the 
nuiscle  intt)  fibrous  tissue,  it  nia\  be  necessary  to  make  an  incision  along  the 
anterior  border  of  the  nuiscle,  or  fibrous  tissue,  and  resect  it. 

In  cases  of  posterior  torticollis,  portions  of  the  implicated  muscle,  such 
as  the  platysma,  and  the  anterior  border  of  tiie  tra]^ezius,  may  be  divided, 
or  the  spinal  accessory  nerve  which  su])])lies  the  trapezius  may  be  divided 
just  as  it  passes  through  the  sterno-cleido-mastoid  muscle. 

In  the  after-treatment  in  either  case  the  child's  head  should  be  kept 
in  the  over-corrected  position  for  at  least  two  or  three  weeks,  and  there- 
after the  child  should  be  instructed  to  freely  and  fully  move  the  head  in  the 
over-corrected  position. 

CONTRACTIONS  OF  THE  PALMAR  FASCIA-DUPUYTREN'S  CONTRACTION. 

This  is  a  contraction  of  some  ])ortion  of  the  i)almar  fascia,  producing 
permanent  flexion  of  fingers,  usually  the  ring  and  little  fingers. 

Causf:s. — These  are  supposed  to  be  traumatisms,  irritations,  gout  and 
rheumatism.  Atrophy  of  the  adi|)ose  tissue  in  elderly  ])eople  is  said  to  favor. 
The  condition  begins  as  a  small  node  beneath  the  skin  of  the  palm,  with 
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bones,  and  gives  support  to  the  internal  lateral  ligaments  and  stretches  tlie 
external  lateral  ligaments.  It  also  tends  to  atrophy  (by  chan^iiiig  the  sup- 
port) the  internal  condvle,  which  is  usually  excessively  clongaied,  and 
excites  the  external  to  increased  growth. 

Operative  treatment  is  indicated  in  severe  cases  which  cxtmot  readily 
be  corrected  by  splints,  and  especially  m  severe  cases  «liich  first  come  under 
treatment  after  ossification  of  the  epiphyses  has  occurred. 

The  operative  treatment  consists  in  making  a  section  of  the  femur  above 
the  condyle  (osteotomy),  or  a  section  of  the  tibia  and  fibula  below  the  knee. 


Fig.  268. 


Usually  the  femur  is  the  bone  •', 
The  internal  surface  of  the  t 
an  inch  long  made  through  ti.';  • 
condyle.  The  deeper  fascia  'r-  •'■- 
sharp  chisel  is  Jntnyiuced  f.  tht  '. 
two-thirds  of  the  bone  b'.  a  f'-v,  ■■ 
ing  third  of  the  femur  i'  ther  --'at'- 
above  the  incision  by  carryir.i,'  '-'t.-. 
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is  then  brought  into  a  straij^ht  position,  the  wound  covered  with  proper 
dressings  and  the  limb  bandaged  to  a  long  external  splint.  After  a  week 
or  ten  days  this  mav  be  changed  for  a  plaster  of  Paris  cast.  The  patient 
should  have  the  limb  immobilized  for  from  six  to  eight  weeks  and  be  kej)! 
off  the  foot  for  at  least  ten  or  eleven  weeks. 

GENU  VAS1JH  OS  BOW-LEGS. 

This  is  the  oj)]M>site  of  genu  valgum,  or  knock-knees.  It  is  a  deformity 
usually  affecting  l)oth  legs,  but  often  to  an  unequal  degree.  The  condition 
is  seen  more  especially  in  young  children,  and  is  due  to  a  rachitic  state  oi 
the  bones,  muscular  contractions  and  the  weight  of  the  body.  If  a  line  ia 
drawn  from  the  head  of  the  femur  to  the  internal  malleolus,  it  will  pass 
several  inches  intornallv  to  the  knee  joint.  The  tibia  or  femur  (more  often 
the  former),  is  markedlv  twisted  or  even  bent  to  an  obtuse  angle.     The 
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Condition  i>  ivadilv  rcc(»gni/e(l  by  llie  def- »rniity.  llie  awkward,  difficu'.t 
and  waddling  gait  of  the  cliild  (  I'ig.  2(1^). 

Tkka  1  MKN  r. — An  in  knock-knee,  s]><)ntaiK'ous  correction  occurs  to  a 
considerable  degree  before  puberty  in  a  lar<;e  number  oi  cases. 

The  medical  treatmeiu  consists  in  the  inij)r.)vement  of  the  food  and 
hygienic  surroundings  and  in  the  administration  of  plu^sphates  and  tonics, 
as  well  as  in  the  keei)ing  of  the  chil.j  as  nuich  as  ])ossible  off  his  feet. 

The  mechanical  treatment  con>ists  in  ai)plying  braces  to  the  internal 
surface  i4  the  legs,  with  a  pad  «»ver  the  internal  surface  of  the  knees,  bv 
which  the  legs  are  supported  and  the  knees  drawn  into  their  proper  posi- 
tion. If  the  bones  are  hard,  and  es])ecially  if  the  ej)ii)hyses  are  ossified,  an 
(\steotomy  of  the  tibia  and  possibly  of  the  tibula,  with  forcible  correction  of 
the  deformitv,  will  usually  be  necessary. 
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TALIPES  OE  CIUB-FOOT. 

This  is  a  congenital  deformity  in  which  the  foot  deviates  from  the 
Tiormal  in  one  or  more  of  four  directions.  When  the  fool  is  over-extended 
the  condition  is  known  as  talipes  e«jiiimi5;  when  flexed,  talipes  calcaneus; 
when  adducted,  talipes  varus :  and  when  abducted,  talii>es  valgus.  All 
these  variations  frequently  occur  in  the  same  case,  {Fig.  270,  as  a  combina- 
tion of  equinus  and  varus — talipes  equino-vanis).  In  this,  which  is  the 
most  frequent  defoniiity.  the  foot  h  exteniied  and  addiicted,  the  sole  turned 
inward,  the  child  walking  on  the  outer  side  of  the  foot  and  ankle. 

Club-foot  niav  also  be  acquired,  as  in  infantile  paralysis,  in  which  a 
certain  group  of  muscles,  as  those  supplied  by  the  externa!  popliteal,  are 
parahzed. 


In  a  certain  portion  the  ciFiitji'nital 
'The  condition  has  also  lieen  su]>|ii)scd  U 
theories  which  have  bfcn  must  fn-quei 
to  intra-uterine  pressure,  nr  ti">  paralysi 
fore  birth.  The  nialformatiiin  may  ;ils( 
ment. 

Anatomy. — In  talipes  equiuo-vyni,-  the  an 
is  dislocated  and  twisted  inwards  at  the  nivdiiil 
in  these  cases  articulates  wiili  ili^-  side  of  thi.-  he; 
than  with  its  anterior  extreiiiitv  :  and    in  i.->;trei 


scaphoid  may  articulate  i 
scaphoid  displaced  but  alsi. 
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cases  arc  >aid  lo  be  due  to  hereclity. 
I  he  due  tn  the  marriage  of  kin.  The 
lUly  advanced  ascribe  liie  deformity 
is  "f  a  certain  group  ul  muscles  be- 
j  de])enil  upon  the  arrest  uf  develop- 
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tarsal  bones.  In  consequence  of  this  displacement  the  sole  of  the  foot  is 
turned  inwards  and  often  upwards,  the  child  walking  upon  the  outside  of 
the  dorsum  of  the  foot.  The  os  calcis,  cuboid,  astragalus  and  scaphoid  are 
not  only  changed  in  position  but  also  in  shape.  The  os  calcis  is  located  so 
that  its  anterior  extremity  looks  outwards,  while  it  is  drawn  from  a  hori- 
zontal to  a  partially  vertical  position.  The  anterior  portion  of  the  astragalus 
is  depressed  so  that  only  the  posterior  portion  of  the  articulating  surface 
comes-  in  contact  with  the  articulating  surface  of  the  tibia.  The  cuneiform, 
cuboid  and  metatarsal  bones  are  all  twisted  inwards,  although  not  all  to 
the  same  degree.  Callosities  and  bursae  appear  upon  the  outside  of  the 
dorsum  of  the  foot,  as  the  result  of  the  abnormal  pressure.  Adults  in  walk- 
ing have  a  very  characteristic  gait,  in  that  they  lift  one  foot  over  the  other 
in  a  most  awkward  manner. 

Diagnosis. — This  is  made  simply  on  inspection. 

Prognosis. — There  is  no  tendency  for  this  condition  to  correct  itself 
naturally.  In  fact  the  deformity  becomes  more  fixed  and  even  aggravated 
in  consequence  of  walking  and  the  lapse  of  time. 

Treatment. — This  may  be  considered  under  the  headings  of  mechani- 
cal and  operative.  In  cases  of  congenital  club-foot,  the  nurse  and  mother 
under  the  direction  of  the  physician  should  be  instructed  to  mold  and  manip- 
ulate the  foot  each  day,  so  as  to  bring  it  as  nearly  as  possible  into  its  normal 
position.  Although  this  method  of  treatment  is  always  to  be  recommended, 
it  very  seldom  succeeds  in  accomplishing  a  cure  of  the  condition.  In  cases 
of  aggravated  club-foot,  there  should  be  a  combination  of  the  operative  and 
mechanical  treatment.  In  a  case  of  pronounced  talipes  equino-varus,  the 
tendo  Achilles,  plantar  fascia  and  the  tendons  of  the  tibialis  anticus  and 
posticus,  and  perhaps  the  ligament  of  the  scapho-astragaloid  joint  are  each 
and  all  more  or  less  shortened  and  contracted.  These  structures  should  be 
divided  if  possible  before  the  child  commences  to  walk,  or  about  this  time^ 
because  the  weight  of  the  body  is  a  great  factor  in  forcing  the  foot  still 
farther  out  of  position ;  while  after  correction,  this  weight  assists  in  cor- 
recting the  deformity  and  aids  very  materially  in  developing  the  muscles. 

In  the  operative  treatment  the  child  should  be  anaesthetized  and  tlic 
anterior  part  of  the  foot  graspctl  with  the  left  hand  and  an  attempt  made 
as  if  to  correct  the  deformity.  This  puts  all  of  the  structures  on  a  stretch,, 
when  the  tendon  of  the  tibialis  anticus  muscle,  as  it  crosses  the  instep,  cat; 
be  defined  and  divided  subcutaneously.  Care  must  be  taken  not  to  wound 
the  dorsalis  pedis  artery.  The  tendon  of  the  tibialis  posticus  passes  im- 
mediately behind  the  internal  malleolus.  It  may  be  divided  in  this  situation 
by  making  a  puncture  just  behind  and  above  the  ix)sterior  tip  of  the  mal- 
leolus, and  then  passing  a  blunt  tenotome  into  the  wound  and  behind  and 
under  the  tendon,  when  the  cutting  edge  is  turned  tow-ard  the  tendon  and 
the  tendon  divided.  This  tendon  may  also  be  divided  in  the  sole  of  the 
foot  just  before  its  insertion  into  the  scaphoid  and  internal  cuneiform  bones. 

The  contraction  of  the  plantar  fascia  is  one  of  the  most  important  fac- 
tors in  the  maintenance  of  talipes  equino-varus.  This  fascia  is  divided  by 
seizing  the  front  of  the  foot  and  making  forcible  extension,  when  the  fascia 
is  put  strongly  upon  the  stretch.  A  slight  puncture  is  then  made  at  its  in- 
ternal border,  just  in  front  of  the  heel,  and  a  blunt  tenotome  passed  through 
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this  puncture  and  between  the  fkiii  and  the  fascia.  The  knife  is  then  mnie,! 
with  ii5  cutting  edge  aga;n*t  the  fascia  anil  by  a  sawing  motion  the  iasci;', 
is  thoroughly  and  c<:i:ni'leiely  diviiled.  Comjilete  division  here  is  necessary 
in  order  to  I'btain  a  g'  od  resiiU.  The  giviiii;  way  of  the  fascia  can  In- 
readily  felt  and  heard  as  the  knife  is  pressed  sm  n^ly  nixm  it. 

The  division  of  tiie  lendn  Achille-  -IhuiM  .dways  Iw  left  to  the  last.  1h'- 
cause  one  has  a  better  ciT-ir-il  mi  the  foul  in  iliviiiinj;  the  other  tendons  and 


the  plantar  fascia.  \\  hen  d; 
so  as  to  put  the  teiidi  ri  iiim 
a  puncture  i.*;  made  thnuigb 
then  a  bhint-puinted  tcnoii.i 
tendon,  and  its  ciittini:  (■d;,'e 
motion  the  tendon  divi.It-d. 
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i;ir|.-iK,iiit. 
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M  .rzrr^^.  "s-nn  trt  'jxi  ri^-tr^i  -w*nr  i-nsmiesc  rxxc  jc  ssemxzea  gauze 
*r:.-ui'  '.^T.  ::  in  irrir-it^r: ;  r.'.m.c  T^nt  3:«:c  2*  -=Tiei:oec  in  gaaze.  conon 
iTj".  i  -AT'-ii-*  .-ji  -tf .—  jiri:c-'i  ra;*^  re  =&5e  2:  r-ver-c^^rcci  the  de- 
z-jTT r.  *.->  Vjt  --iriT  irtf.mT;  if  frs:  rirrKuti.  ±je  ar:eri?r  portion  of 
v>:  :  .-.r  *#^.r.i-  -.lir^^i  r-.r  c^!  :crvxr:  :r  =:  iJitasztaic  asf  the  5*Mc  of  the 
i'j>'r.  r.ri ".-:■:    .':":^  i'.r  i.-:  :   i' viri^      If  rre  titzs  i-tf:-.- 1:/  can  be  over- 

r*-.-  '.;:•  v.-^  -r.-'j-  .'f  — .::  >  "jr  M-^rr^iri  :f  r-rtr-rirnKtirn  a  plasicr- 
%r-.''ir.-  -.ir".  ,t  i'7,..-:    t'-r.  ri.T^  rh-'.  fine  in-i  1^.     Care  —usi  !v  taken 

'::■*:  ■:.-.  r.'.:rr'--:  :r-rrjr-  -:•  "  ?'::rr:  T-m  :f  tb*  ::cc  as  ::  •ender  it 
A  r<'y::'.kr  <,'  :  >r  .■:.:-  r.t  :r  r  f     :  :.??•_- 1     7:  rreT^^  ±^  cccurrence,  which 

...^  .    -.^^.,r..     ..-:    ..rr    r.      -..     ■-    - — .-^rt,   j — t—    -  .•._  T  W*i-N.nea   lOi 

\  :'*:  A  :.'/:z-  -.'  .  ::'  :  ■:  -t:-  irjr-~::  ir.  i  ir.i?  "/Iiireress  iz^e^  not  give 
;,.<:'/:  •'.  <  r. .'-  i  '  -'-  '  :  -  -•:  -  :'--  :if:  sr.:"Ii  r^  ?lh  i:;%t:  5vJ5ciently 
?',  :«!!/>.  "  :  -  -.  ^:  -.  :  .  ---.rii'^j^^t :  ^^i-::l^:^.-  the  rlaster  cast 
;-.  !'::-  .*.  :  -  •  :-  -  -  .:  .-•  -  r-'.  ::  ir  Zz^r  "xr'\.  \:t  i'y*i  arl  'irrb  thvr- 
'/:;■.         i   '  :       .    •*:         :     "  -  :  ?~^ij:  t*:  ^  Irr,  envelr^r^i  :n  gauze 

'/,'*-  ^:.i  i  :.  -■.^■-  ''■  ■:  '.:'  '  :::  i^i^r  : v^r-:  rr.crei,  -which  is  now 
!  1-  ^-  1  >.  'i  i  : 'irTTr-  :-?inf  ji.5t  apr'icv:.  Under 
•     •    '''.:'   \.-'.  :-  :-' I'.ir    iitI   ?:::^::   >:   c:n:ii:uci   for  six 


/  / 


t  ^  ( 


.   .■:<.. 


^:/r.r      ■  '  '  —  .■■.'    -■'..'.     .-.■  ■  .-i^T  '.   ivr:- -  :!::s  ::n:e  ::•  Ir-e  as  mucb 

>. .  'y         .•      '  -   '■    ■       -     .     '--— :  ..^  .1-":  re":,  vr:  2r. i  ::  :hc  position 

o:  •   •    :•  • '   :■     ■.■.■:;  '  '     :'-:  "   :v y_-    :  .::    :•:    ;r::niri-  shoes.     It  there 

.   .'    •' :.  V  *      r-;     r'  ::  :   •'  r    ^v:.r:"::v.   re:er:i?n   shoes   should 


'  /• 


:^s  er.rlre!v  disappeared. 


TALIPES  Ettrnrcs. 


'.■*:-  ■    ■    :     :  :^  ::v.  .  :::  ".jirKc  :  extension,  or,  as 

jj  :  '.  •::•      ■::'.'.''.    '.'.■.•'::'  :"   :::   :.      :::   r:,^:^  :::  v-hich  the  deformity  is 

'#!.:■.  ..'/:.*  *..•■  :  •  :  :-.  ':.•■  :':■■■.-'.  '.■:r'.::^[  ^  :  :■.  r:ch:  angle.  In  cases  of 
«■.'•:'•:..'  '•'.:;:,•:-  *  •  *  *  t:.'.  *  '■';  :'  >:  '.  :■.:  :■.'.'..  i'.\-^  c  ivlition  is  rare  as  a 
« 'ii;;"-:.:*;:!  ;:::•':  :..  */:*  ■"■  >  >  .  ".r.  .\-  :■.::  rv;  .Mirt- !  '!eionnity  it  is  ire- 
'jip-r,*  it  ::,;•.  *."  ;•:'•  *-/  :•.:',:.*:!■  ;  ri-:;  y->  rir^tcr:  r  :■■!:• -myelitis  ).  to  cere- 
l;r;i]  ;.:jr;i] ;.   i'.  '.:-'■:•.-''  ■  ■.:  i\\-  .'jTik!'?  ;  ■::.>.  t  .  sr.:-rtcr.:r.;:-  of  the  leg,  and  co 

i  >j  •■/..'.'»■  I  ■ .     'I  lir-  'iiri;/n  -i-  :-  n^.a-ic  ]>y  ir.^;.'ect:"n.  and  considering  the 

1 1'\,\\  MI.-.  I.  In  t\u:  inil'ler  ca-o-  of  acquired  talipes  equinus  the  cause 
slK>nld  !>'•  "-nuishi  i'.r  and  if  p'^^^ible  correcttMJ.  If  the  tend* in  and  the  plantar 
fas(  ia  art-  at    fault,  tln-^c  structure-  sluiuld  Ik;  divided,  the  deformitv  cor- 

m 

r<Ttr/l.  and  a  rrt«iitivt-  aj>|>aratus  if  necessary  worn.  If  due  to  infantile 
paralysis  in  vvliich  tlic  external  ]»'»])liteal  nerve  is  at  fault,  anil  the  case  re- 
cent, the  j^'reatest  hrnefit  niav  result  by  flividini^  the  external  popliteal  nerve 
in  tlw  pMphteal  ^pace  an<l  anastoniusing  it  to  the  internal  popliteal.  This 
anastomosis  rr-e«-tahli''lM'.s  the  nerve  influence  to  the  paralyzed  muscles,  and 
as  a  ruh-  is  ai  the  greatest  benefit  to  the  indivirlual.  In  other  cases  great 
hcnrlit   is  derivcfj   from  anastomosing^  the  functionating  muscles  into  those 
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which  are  paralyzed.    In  other  cases  the  requirement  may  be  met  by  the  ap- 
plication of  a  retention  or  traction  apparatus. 

TAIIPES  CALCANEVS. 

In  this  deformity  the  foot  is  held  in  dorsal  flexion. 

This  condition  may  be  combined  with  talipes  valgus.  It  is  most  fre- 
quent as  an  acquired  deformity,  although  it  may  be  congenital.  In  tlie 
acquired  condition  it  is  most  often  due  to  anterior  poliomyelitis  (Fig.  272). 

Diagnosis. — The  diagnosis  is  made  on  inspection. 


Fig.  2'J2. — Talipes  calcaiicu'i. 

Treatment. — In  the  conj^^enital  cases  manipiilaiion  in  which  the  posi- 
tion of  the  foot  is  over-corrected  will  often  be  sufilcient.  A  retentive  shoe 
may  be  necessary  in  some  cases,  or  the  tendons  may  l)e  anastomosed. 

TALIPES  VALGUS  OR  FLAT-FOOT. 

This  deformity  is  characterized  by  eversion  of  the  foot  (or  pronation) 
and  abduction.  The  aflfecti'm  is  eitlier  con<^enital  or  acquired.  In  the  con- 
genital cases  the  condition  is  usually  not  |)n»n(nmced.     The  acquired  form 
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is  frequent  and  often  due  to  rickets,  weakness  of  the  muscles,  and  the  weight 
of  the  body,  in  consequence  of  the  child's  being  much  on  its  feet.  It  may 
also  be  due  to  accident,  or  to  a  diseased  condition  of  the  limb. 

Pathology. — The  normal  foot,  on  standing,  rolls  inwards  slightly.  The 
fore  part  of  the  foot  is  abducted  and  the  internal  malleolus  lowered.  In  the 
weak  fool  these  movements  are  exaggerated.  The  arch  of  the  sole  is  oblit- 
erate!!, the  internal  malleolus  becomes  prominent,  and  approaches  the  flor.i. 
The  foot  is  stronclv  everted  and  abducted.     The  form  of  the  bones  is  but 


F'g-   z?3— Talipes   valRtis. 

iJnle  altered,  hut  the  relations  are  changed.  The  astragalus  is  turned  to" 
one  side  and  its  articulating  surface  looks  inwards  towards  the  interna) 
malleolus.  The  scaphoid  is  carried  outward  with  the  foot  and  its  anterioi 
border  raised.  The  calcaneo-scaphoid  and  the  calcaneo-asrragaloid  liga- 
ments are  stretched,  allowing  the  arch  of  the  foot  to  fall.  In  consetjuenc* 
of  these  changes  the  motions  of  the  foot  are  limited  (Fig.  273). 

Symptoms. — The  normal  arch  of  the  foot  is  gone,  while  the  internJ 
border  rests  upon  the  flour.    The  fnot  seems  long  and  broad  and  is  fverttd 
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The  head  of  the  astragalus  and  the  scaphoid  are  prominent.  In  extreme 
cases  the  deformitv  cannot  be  approximately  corrected  without  severe  pain. 
The  a  St  raga  Id- scaphoid  articulation,  a  point  in  front  of  the  Internal  mal- 
leolus, and  a  third  point  in  the  sole  of  the  foot  in  front  of  the  heel  and  at 
the  head  of  the  os  calcis,  are  very  painful.  The  feet  often  prespire  freely 
and  the  patient  tires  quickly  on  walking.  He  suffers  much  pain  and  the  feet 
and  limbs  are  often  swolkii. 

The  diagnosis  is  made  by  inspection. 

Prognosis. — As  a  ru!e  the  condition  increases  without  treatment,  and 
walking  becomes  gradually  more  and  more  difficult  and  painful. 

TrE-^TMENt.— In  instituting  treatment  one  must  remember  that  there 
are  two  conditions  to  be  overcome,  everston  and  abduction.     In  cases  which 


are  marked  the  patient  is  aniesthut 
force,  that  is.  the  foot  i.s  carried 
inwards.  While  in  this  position  p 
should  form  a  cast  of  :;ufficicnt  fir 
breaking  the  plaster.  After  U\'>  n 
and  when  the  pain  and  tentierues^ 
substituted,  if  this  seem.i  nccessai-; 
satisfactory. 

In  this  deformity  the  ar 
of  the  anterior  portion  Ijciiig 


il  the  fiHit  over-corrcclcd  1)>  manual 
■<iTi^'  aililucti.iri  an<l  the  snK  rotated 
I  Paris  hatidaj;c<  are  applk-d.  Thc^e 
i  without 
changed. 


-i;di>  the  plasle 
i).lKari'rl  a  reli 


lent  : 


may  be 

.■  usuallv 


PES  CAVTJS. 

h  of  tiie  f  ,<it  is  exaggfrateil  in  consequence 
Irawii  liaekwarils  toward  the  heel.    The  cnn- 
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dition  is  ascribed  to  one  of  three  causes :  first,  the  contraction  of  the  peroneus 
longus  muscle;  second,  to  paralysis  of  the  gastrocnemius  and  soleus  muscles 
in  consequence  of  which  the  long  flexors  draw  the  anterior  portion  of  the 
foot  backwards ;  and  third,  to  paralysis  of  the  interosseus  and  iumbrical 
muscles.  In  the  latter  the  heads  of  the  metacarpal  bones  are  depressed,  t\\f 
first  phalanges  extended  and  the  second  flexed  (Fig.  274). 


Fig-  2?5— Hallux  valgus. 


Treatment. — This  usually  consists  in  the  application  of  a  steel  sole 
to  the  shoe,  which  is  bound  hv  straps  over  the  instep,  for  the  purpose  of 
straightening  the  foot.  In  the  first  form,  that  due  to  contraction  of  the 
peroneus  longus.  the  tendon  of  this  muscle  may  readily  be  divided. 

HALLUX  VALGUS. 

This  is  an  outward  displacement  of  the  great  toe.  the  long  axis  of  which 
in  the  normal  condition  passes  through  the  heel.     In  this  condition  il  passes 
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inward  anterior  to  the  instep.  The  condition  is  usually  caused  by  wearing 
pointed,  narrow,  or  too  short  shoes. 

Pathology. — The  heads  of  the  bones  at  the  metatarso-phalangeal  joints 
are  usually  markedly  enlarged  in  consequence  of  periosteal  irritation.  At 
the  same  time  the  sesamoid  bones  may  be  pronouncedly  thickened.  The  big 
toe  is  pushed  inwards,  making  the  head  of  the  metatarsal  bone  very  prom- 
inent. Frequently  there  is  a  thickened  and  often  inflamed  bursa  directly 
over  the  head  of  the  metatarsal  bone.  This  bursa  often  becomes  infected 
and  suppurates  (Fig.  275). 

Symptoms. — The  ^ait  lacks  elasticity  and  the  patient  limps.    There  is 


Fig.   276. — Hammer   toe. 


considerable  pain.    The  condition  is  usually  attributed  to  gout  and  rheuma- 
tism and  is  not  infrequently  aggravated  by  these  diseases. 

Treatment. — A  long  wide  shoe  with  a  thick  sole  to  give  support  to 
the  bottom  of  the  foot,  should  be  worn.  If  this  docs  not  give  relief  a  splint 
made  of  hard  rubber  mav  be  bound  to  the  inside  of  the  foot  and  the  toe 
bandaged  to  this  splint,  dragging  it  inward  to  its  normal  position.  Ordi- 
narily in  cases  which  are  at  all  aggravated,  resection  of  the  joint  will  be 
found  necessary.  This  removes  the  enlarged  ends  of  the  bones,  with  any 
sesamoid  bones  that  mav  exist,  gets  rid  of  the  enlargement,  shortens  the  toe 
somewhat,  and  brings  it  back  into  its  normal  position. 
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111  this  condition  there  is  a  contraction  of  the  second  and  third  phalanges 
oi  a  tc>e  or  toes.  The  first  phalanx  is  usually  extended  and  the  third  may 
be»  or  tlie  second  and  third  niav  both  be  contracted.  The  toes  most  fre- 
i|uentl\  atTected  are  the  little  and  second  toe.  The  cause  may  be  the  wear- 
ing* of  tijjiu  and  narrow  shoes,  in  consequence  of  which  the  toes  are  crowded 
to^etlKT  aiul  one  ;"r  more  forced  downward  beneath  the  other  toes.  In  this 
coiulitii^n  walking:  is  often  painful,  the  depressed  toe  becoming  very  sensi- 
tive and  callous  i^Fig.  2^6). 

Vkv.wmvsw — In  mild  cases  a  strip  of  adhesive  plaster  may  be  carried 
iindiT  I  lie  otYondiui;  nionilH^r  and  over  the  adjacent  toes,  for  the  purpose  of 
pulliui:  it  upwards  into  place:  «>r  a  plantar  splint  may  l)e  bound  to  the  foot. 
I'ltc  siioc  slunUil  l>o  li'iitr  anil  have  a  wide  and  thick  sole.  In  severer  cases 
llio  flexor  lend  ns  may  be  divide*!,  the  joint  resected,  or  the  toe  amputated. 

RICKETS. 

riuN  is  an  atVeetion  occurring  usLiallv  in  infancv,  somewhere  between 
the  Ni\ih  inoutli  aiu!  tlie  en. I  oi  the  third  year.  Rickets  is  a  disease  which 
allei'U  \e!\  laii:el\  ibe  lon^  l.or.es  and  is  characterized  by  a  failure  of  de- 
pv'.ti  oi  hme  >»alis  at  t'.ie  epipiivseal  jnnctinns.  and  an  absorption  of  the  salts 
whuh  l\a\e  a!iead\  been  ileposiied.  The  c.Midition  mav  be  hereditarv  or 
a\  i|\ni\'\l. 

liiouH.N  riie  ili<ea<e  is  seen  chiefly  among  poor  children  in  the 
*j».\\.lrd  disHuis  ,»t  r\u  Kui^e  eiiie<.  It  is  seemingly  caused  by  a  combina- 
luMi  i»i  V  lu  innsianvv">.  ^neh  a'^  imhygienie  ccMulitions,  including  bad  air, 
o.iinp  .n\.!  v»wivi.«\\  Ivd  «!\\eliini;s.  and  want  of  sunlight.  Rickets  is  seem- 
\\\\\\\  at  iiMiv-^.  niluM  iIvmI  ;  a  w.'inan  that  i-^  snhjected  to  hardships,  forced  to 
l.il.M  »-M  I -.■.tx.'lx .  ,i!i.l  v!epri\e.!  -M*  prnjier  nmirishment,  often  brings  forth 
n,  K,i\  JuMiv-n  l\-!!ia;^N  ilu  !m<»si  inipnrtani  factor  in  the  causation  of 
ih  Ivii  .  I-.  an  nr.pii»iv'i  iliei.  It  lias  l«Mii^  been  held  that  if  a  child  was  de- 
I  ii\,,l  ..|  ii-.  !n.<!lu'i's  iiii'.k  an.',  leil  larj^elv  np^>n  farinaceous  food,  it  would 
Im  I'M  .Ii-.j  .»-.«iI  i.^  iivUvis.  and  tins  is  probably  trne.  It  has  recently  been 
ii!"'.!  It  .1  ibai  iuKv'n  w  .is  »!r.e  !.•  a  detieiencv  i)i  fat  and  proteids  in  the  food. 
Mm  .  I  .  w  b  il  a  y  biM  lb  it  was  br.ni^bt  np  ^n  farinaeeous  foods  would  fail  to 
i«».  i\.  It  ba-.  abM»  bren  beM  tbai  laetie  aeid  is  generated  in  excess  in  the 
ml.  ini.il  I  anal  b\  tlu"  lenniMUaiiui  anJ  imperfect  digestion  of  starchv  food, 
and  ibat  ibi  .  .u  hi  nnUrs  ssitb  and  removes  tbe  lime  salts  of  the  bones. 

'^NMi'ioM'.  rile  t»r»linar\  elinieal  manifestations  of  rickets  are  rest- 
b-aii-..  at  inrjn.  pit>fnsi'  perspiration,  especially  about  the  head,  neck  and 
■.b.MiJ.bi  ■..  I  onviin.iii,»n  alternatini^  with  cliarrluva.  enlarged  abdomen,  weak- 
m  '.■•  o|  Ilu-  Innbs  and  a  ubitisb  or  putty  condition  of  the  skin.  The  head  is 
I  lini  nnica'^rd  \\\  si/e  am!  tbe  fontanelles  are  late  in  cl  )sing.  Dentition  is 
naialh  drlasi'd.  Tii^eon  breast  is  frecjuent  in  consequence  of  the  softening 
of  tbe  I  ib^  ilu-  stermim  and  anterior  portion  of  tbe  chest  becomes  forced 
onlwaiiN.  inei rasing  tbe  ebest  anten>-posteriorly  and  diminishing  it  trans- 
VM*-el\.      Iboiudiitis   is   also   freciuent. 

r\  I  iioi  o(.v.  -At  tbe  epiphyseal  junction  of  the  bones  the  zone  of 
cartilage  eells  jiroliferates  unduly,  causing  this  area  to  be  much  broader  than 
normallv.  while  the  zone  of  calcification  is  irregular  and  often  indicated  bv 
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scattered  whitish  spots.  The  marrow  is  hyperaemic  and  vesicular,  medullary 
areas  penetratinfs:  the  soft  cartilage.  Between  the  cartilage  and  bone  there 
is  often  a  layer  of  osteoid  tissue.  \'ascular  medullar)'  sprouts  are  to  be 
noticed  in  the  uncalcified  cartilage,  often  surrounded  by  adenoid  tissue.  The 
periosteum  produces  a  soft,  osteoid  tissue  which  surrounds  the  ends  of  the 
bone  like  a  ferule :  or  this  osteoid  tissue  may  appear  in  circumscribed  areas 
and  produce  outgrowths  like  osteophytes.  In  consequence  of  these  changes 
the  long  bones  biecome  softened,  bent  and  often  very  much  twisted  upon 
themselves.  The  process  is  most  frequently  noticed  in  the  tibia,  fibula  and 
femur,  although  the  epiphyseal  thickening  is  often  found  at  the  end  of  the 
radius  and  ulna.  The  child  seems  short  and  often  stunted  in  its  growth 
(Fig.  269). 

Prognosis. — This  is  ordinarily  favorable.  Often  at  or  about  puberty 
the  softened  bones  become  rapidlv  calcified  and  much  of  the  bending  and 
twisting  is  corrected. 

Treatment. — Unhygienic  surroundings  should  be  corrected  if  pos- 
sible, and  the  child  placed  in  apartments  which  are  well  lighted,  thoroughly 
ventilated  and  supplied  with  fresh  air.  Children  suttering  frcm  rickets 
should  be  kept  in  the  fresh  air  as  much  as  possible,  but  off  of  their  feet 
the  major  portion  of  the  time.  Thev  sh^nild  be  given  a  diet  containing  ani- 
mal foot,  such  as  fresh  milk  and  meat  juices,  and  if  of  sufficient  age,  eggs 
and  meat.  Codliver  oil  and  the  hypophosphites  are.  as  a  rule,  very  service- 
able in  the  treatment  of  these  cases. 

POTTOS  DISEASE. 
KTPHOSIS.    ANOTTLAE  CUSVATUEE.    TUBERCULOSIS  OF  THE  SPINE. 

This  is  a  distinctive  patholoijical  process,  confined  to  the  spinal  ver- 
tebrae. 

History. — Anterio-postcrior  curvature  of  the  spine  was  known  to  the 
ancients.  Galen  and  Hippocrates  attributed  the  disease  to  tuberculosis  of 
the  vertebrae.  Ambrose  Pare  treated  the  disease  with  a  metal  cuirass.  Per- 
cival  Pott  accuratelv  described  the  disease  in  1779.  since  which  time  it  has 
been  known  bv  his  name. 

Pathoukiical  Anatomy. — 11ie  bacilli  of  tuberculosis  become  implanted 
in  the  cancellous  structure  of  the  bone,  causin^j  the  formation  of  tubercles 
and  granulation  tissue,  with  more  or  less  destruction  of  the  lH)ne  struc- 
ture. The  process  takes  practically  the  same  course  as  tul)<»rcular  prcKesses 
in  the  cancellous  structure  of  the  long  ]>ones.  In  consecjufnce  of  this  de- 
struction of  bone  and  the  superincumbent  weii^ht  of  the  body,  the  impli- 
cated vertebrae  become  crushed  together,  producing  an  anj^ular  curvature. 
The  tubercular  masses  may  caseate  and  form  |)i's.  Even  after  the  fonna- 
tion  of  pus  the  process  may  become  arrested,  the  jnis  inspissated  or  ab- 
sorbed, and  healing  occur.  In  very  many  cases,  however,  the  disease  is 
progressive  and  a  large  abscess  forms,  which  may  become  prominent  in  the 
himbar  region  beneath  or  above  INnij^art's  ligament,  in  the  back  between  the 
ribs,  in  the  pharvnx,  or  in  the  gluteal  regit^i. 

The  disease,  with  few  excej)tions,  occurs  in  in  fane  v  or  in  voune:  adult 

llfA 


:r:.:ar  -■tr^.tZTs  ire  *!>:■  n:i. 


•^f  ■ 


:  n'i:i  •:   :r  -:e  *   rTi-i  ini  :rr:uentlv 

m  « 

Ti»l-       T  r*;    :ir    r  .Trr-ir rei  :?  n-.*:  in 

-:.:—  "  :.'-"':'   :":«r:':  ".  zrt  j-**.c?:.  ib^ixr.en 
^:  .  d.r     -  ire   :.izt:^:  ^     fter.  rharac- 

:^    :.   — -:   ;— .r:    -   :_*jj.       ="rVi:ei  and 

-  ""^r  ■■•:   ri'-.K: — i:;— ":■;•::  -.veight 

•-:.   -rv:-  -"  v-i   •■'  -!  'trs  ire  ele- 
•     .*■:    *::.    I.-      '"■   :     ir-  i-t  thrown 

-      '-     -  .         _        ..   > ?CJi?C 

-  - "  :'.        .  r  "  ~  T    r  *  .  .  ■  *  r!car  a 


?   ...ir.  -> 
' ■  ■  —  -   *»-  • 


■  —--  —  ■       -:— ■-    t.--i      - -wi     -tT.-i 

:     -  ^i-r  -J  T^:r^      A>  the 

:-':**    *:•;"■      "2j<c>    IT.    ir.a-i- 

. — ...     .    ...-■         ."^^      _^  ? 

-  -         •         *     -  -..*.       J...Ct. 


*"-*•:       ■*    t  ~T    **    "^'c""  "  ^    I"*  "•^«  ar 

-^        -  .',      .  ■     .  .    ^ 

-  ••- '■  •■  -■•V  *...  .-.•..er>. 

'i     :  :  *i  ViTtebne.     Its 

■   • 'i  ••..rierr;:^  and  the 

■    :'i  ■■•  <riTi>  " f  the  disease 

^     -  :  t   rc>::':  of  ireaiment. 

<:\rn:::>     is    at    all    marked, 

tcning  and  bow- 


ORTHOPEDIC  SURGERY  459 

ing  of  the  spinal  column.  In  Pott*s  disease  there  is  practically  always  a  rise 
in  temperature  during  the  afternoon  and  evening,  of  from  one  to  three  de- 
grees Fahrenheit.  The  child  becomes  weak  and  anaemic,  with  loss  of  ap- 
petite and  flesh. 

The  most  frequent  complication  is  the  formation  of  an  abscess.  In 
cases  which  early  receive  proper  treatment,  the  course  is  often  run  without 
this  complication.  The  formation  of  an  abscess  is  due  to  the  same  causes 
that  lead  to  the  formation  of  tubercular  pus  in  other  locations;  and  these 
usually  are  a  weakened  condition  of  the  system,  want  of  resistance,  absence 
of  immobilization  of  the  spine,  with  pronounced  bacillary  infection.  The 
advent  of  pus  formation  is  often  attended  with  an  increase  of  the  fever. 

In  the  cervical  region  the  abscess  may  make  its  appearance  in  the  phar- 
ynx, behind  the  stemo-cleido-mastoid  muscle,  or  may  make  its  way  into  the 
anterior  mediastinum.  In  the  dorsal  region  the  pus  most  frequently  reaches 
the  sheath  of  the  psoas  muscle,  and  produces  a  swelling  in  the  iliac  fossa, 
beneath  or  above  Poupart's  ligament:  or  in  the  lumbar  region.  In  lumbar 
abscess  the  pus  mav  reach  the  psoas  muscle  and  become  prominent  above  or 
below  Poupart's  ligament,  or  in  the  lumber  or  gluteal  region.  Psoas  abscess 
in  Pott's  disease  is  by  far  the  most  frequent  serious  complication. 

Marked  weakness,  paresis  or  paralysis  of  the  legs  is  a  common  compli- 
cation in  Pott's  disease.  The  disturbance  is  first  of  motion  and  later  of  sen- 
sation. The  limbs  become  wasted  and  the  muscles  flaccid.  The  loss  of  func- 
tion in  the.  legs,  unless  complete,  is  seldom  uniform,  one  leg  being  more 
severely  affected  than  the  other. 

Diagnosis. — In  cases  that  are  at  all  advanced  the  gait,  attitude  and 
general  appearance  of  the  child  are  so  characteristic  and  peculiar  as  to  ren- 
der the  diagnosis  easv.  In  commencing  cases  the  history  is  not  sufficient^ 
and  in  all  cases  a  careful  physical  examination  should  be  made.  In  conduct- 
ing the  examination  the  child  should  be  handled  with  the  greatest  care,  if 
possible  gaining  its  confidence,  so  that  one  may  acquire  the  greatest  amount 
of  information  from  the  manipulations  which  are  necessary.  The  child 
should  be  stripped,  and  if  there  are  any  deviations  of  the  spine  from  the  nor- 
mal, these  are  to  be  noted.  The  most  characteristic  symptom  of  tubercu- 
losis of  the  spine  is  the  angular  curvature.  One  or  more  of  the  spinous 
processes  are  found  to  project,  at  least  in  advanced  cases,  (juite  markedly 
backward,  producing  a  more  or  less  sharp  angle.  The  posterior  projection 
may  implicate  but  one  or  two  spinous  processes,  or  several.  The  spine  is 
examined  for  muscular  rigidity  and  its  lateral  and  antero-posterior  flexibility 
demonstrated.  The  normal  spine  is  very  flexible  and  can  be  bent  laterally 
and  antero-posteriorly  to  a  very  marked  degree,  as  well  as  rotated.  The 
neck  can  readily  be  bent  forward  ancj  backwards  and  if  the  child  is  lying 
on  its  face  the  feet  can  be  carried  ujiwards.  so  that  the  limbs  will  make  al- 
most a  right  angle  to  the  lower  or  lnmi)ar  spine.  In  tuberculosis  of  the  ver- 
tebrae the  affected  region  is  thickened  and  rigid,  and  any  attem|)t  to  move  it 
laterally  or  anterio-posteriorly.  or  by  rotation,  will  be  resisted,  and  if  per- 
severed in  will  cause  severe  ])ain.  The  erector  si)iiue  muscles  are  usually  in 
«  State  of  tension. 

A  child  with  angular  curvature  ot  the  spine  stot^ps  when  about  to  pick 

hing  from  the  floor,  in  a  manner  wliich  is  |)eculiar  and  characteristic. 
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The  spine  is  kept  perfectly  rigid.  The  child  flexes  the  thighs  on  the  ahdo^fl 
men,  and  the  legs  upon  the  thighs,  in  other  words,  sits  down  upon  its  feet,l 
and  with  the  arm  falling  along  the  side  of  the  chest  and  abdomen,  endeavor9>9 
tp  secure  the  desired  object,  without  moving  the  spine.  The  child's  attitudfta 
walking  is  also  usuallv  characteristic,  in  that  the  head  and  spine  are  heldfl 
I  rigid,  and  the  child  shuffles  cautiously  along  upon  the  anterior  portion  of  hisl 
feet,  scarcely  touching  the  heels  to  the  floor  Then  the  child's  attitude. 
stated,  in  constantly  seeking  some  point  for  support  in  order  to  raise  Xiu 
superincumbent  weight  of  the  head  and  shoulders  from  the  diseased  vertex 
bra;,  is  extremely  characteristic.    The  child  in  standing,  if  the  process  is  i 


Fig.  Z/7.— Angular 


i   characteristic.^ 


th*!  advancing  stage,  will  always,  if  possible,  place  its  hands  upon  some  article 
of  furniture  or  upon  its  knees,  in  order  to  transmit  the  weight  of  the  head 
and  shoulders  through  the  arms  to  the  thighs,  or  through  the  arms  to  some^j 
article  of  furniture,  and  thus  relieve  the  diseased  vertebrje.     (Fig.  277/ 

Prognosis. — Pott's  disease  of  the  spine  is  very  serious  and  its  prognosii 
as  a  rule,  bad.  The  majority  of  the  cases  succumb  sooner  or  later  to  general 
tubercular  infection.  In  other  cases  the  process  becomes  arrested  and  the 
patients  reach  old  age. 

Treatment. — In  progressive  cases  and  in  the  early  stages  of  all  case^, 
the  patient  should  be  put  to  bed  for  a  few  weeks  and  have  the  spine  iin- 
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mobilized.  This  may  be  accomplished  by  strapping  the  child  to  a  gas-pipe 
frame  (Fig.  278),  and  making  pressure  posteriorly  at  the  sides  of  the  angle; 
or  if  the  disease  is  situated  in  the  lower  dorsal  or  upper  lumbar  region,  a 
plaster  of  Paris  cast  may  be  applied.  Aside  from  immobilization  and  rest  the 
patient  should  be  kept  in  the  open  air  and  sunshine  as  much  as  possible,  and 
if  confined  to  the  house  at  night,  the  windows  must  be  kept  open.  In  addi- 
tion to  this  the  diet  is  of  great  importance.  The  patient  should  be  encour- 
aged to  take  as  much  as  possible  of  fresh  milk,  eggs,  and  the  juices  of  meat. 
Fresh  air,  sunlight  and  good  food  arc  factors  which  are  indispensable  and 
must  be  supplied,  if  the  greatest  good  is  to  be  derived  from  the  treatment. 
Extension  in  these  cases  from  the  head  or  feet  is  seldom  necessary,  unless 
the  child  is  seriously  annoyed  in  consequence  of  the  jumping  pains  which 
occur  when  it  is  trying  to  sleep.  When  the  acute  symptoms  have  disap- 
peared the  child  may  be  allowed  to  get  up.  the  spine  being  supported  by  a 
plaster  cast,  if  the  process  is  in  the  middle  or  lower  dorsal  or  upper  lumbar 
region,  and  by  a  cast  and  jury  mast  if  it  is  in  the  cervical  or  upper  dorsal 
region. 

Abscess  situated  within  the  pharynx  may  be  opened  through  the  mouth 
or  through  the  posterior  cervical  triangle.  The  latter  situation  is  ordinarily 
preferred  if  the  abscess  can  be  readily  reached,  as  the  danger  of  suffocation 
from  the  discharg:e  of  pus  is  eliminated,  and  the  area  of  infection  and  dis- 


Fig.  278. — Bradfc^rd's  frame. 


case  can  be  the  better  treated  through  the  side  of  the  neck  than  through  the 
mouth.  In  psoas  abscesses  the  treatment  will  depend  sometliing  upon  the 
situation  of  the  pus.  In  cases  in  which  the  pus  reaches  Poupart's  ligament  it 
is  ordinarily  advisable  to  draw  the  tluicl  cjff  through  a  canula  and  then  inject 
six  ounces  of  a  10  per  cent,  emulsion  of  iofloform  in  glycerin.  As  a  rule, 
following  this  treatment,  the  abscess  cavity  will  refill  but  slowly,  then  the  in- 
jection may  be  repeated.  The  treatnieiu  is  occasionally  curative.  In  many 
of  the  cases  in  which  the  pus  reaches  the  rij^ht  iliac  fossa  or  Poupart's  liga- 
ment, or  projects  perhaps  no  further  downward^  than  the  lumbar  region, 
an  incision  sooner  or  later  will  be  recpiirecl  at  the  outer  border  of  the  erector 
spins  muscles,  extending  from  the  twelfth  rib  to  nearly  the  crest  of  the  ilium, 
through  which  the  abscess  cavity  can  i)c  reached  and  drained,  and  its  lining 
of  granulation  tissue  swabbed  out.  This  niav  be  done  with  a  small  sponge, 
cloth,  or  a  pair  of  hmg:  forceps.  ])y  the  finger  and  fingernail,  or  by  a  large 
dull  curette.  The  disease  niav  be  found  in  a  transverse  process,  more  fre- 
quently in  a  lumber  vertebra,  and  in  snme  cases  the  diseased  area  can  be  re- 
moved by  curette  or  a  pair  of  cutting  forceps.  In  many  of  these  cases,  after 
thoroughly  opening  the  abscess,  removing  the  granulation  tissue  lining,  and 
possibly  removinfy  the  diseased  bone  and  establishing  free  drainage,  Avashing 
^lie  cavity  out  every  day,  and  after  the  washing  pouring  in  an  ounce  or  more 
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of  iodoionii  emulsion,  the  patients  quite  rapidly  improve,  and  many  of  thcin 
make  a  complete  recovery,  the  abscess  cavity  becoming  wholly  obliterated. 
In  case  the  abscess  opens  between  two  ribs  injections  of  iodoform  emulsion 
may  l>c  practical,  and  if  these  do  not  succeed,  one  or  more  ribs  may  be  re- 
sected and  an  attempt  made  to  follow  the  fistulous  tract,  and  establish  thor- 
ough drainage,  to  remove  the  granulation  tissue,  and  if  possible  to  reach  and 
n-move  the  seat  of  disease. 

Paralysis. — When  one  takes  into  consideration  the  cause  of  paralysis. 
it  will  give  a  clue  to  the  proper  treatment.  Paralysis  may  be  due  to  the  an- 
giilar  curvature,  the  cord  being  pinched  between  the  vertebra  below  and  tlie 
lamiiix  of  the  vertebra  above,  as  occurs  in  fracture  of  the  spine ;  it  may  be 
due  to  tlie  pressure  of  the  inflammatory  exudate,  and  is  often  due  to  the 
infection  from  the  focus  of  disease  extending  to  the  membranes  or  the  cord 
itself,  and  establishing  a  meningitis  or  a  myelitis.  In  cases  in  which  the 
jiaralysis  is  duo  to  pressure  in  consequence  of  the  angular  curvature,  resec- 
ti'  n  oi  the  lamin.x  is  indicated,  and  at  times  proves  brilliantly  successful.  In 
crises  in  which  the  paralysis  is  due  to  pressure  in  consequence  of  the  inflam- 
matory exudate,  the  same  treatment  is  indicated.  In  cases  in  which  there  is 
a  iiieninijitis  «»r  a  nivelitis,  rest,  the  application  of  cold  to  the  spine,  or  counter 
irritants,  with  the  internal  administration  of  ergot  or  the  bromides,  are  indi- 
cated. 

I'i'rcibic  Correction  of  the  Angular  Curz'ature. — Calot,  of  Bercksur- 
niere,  and  I'liipault.  nt  Taris,  recommended  in  1893  forcible  correction  of 
the  >\nu:i\  «lei«»nnitv.  This  was  done  by  supporting  the  child  between  two 
transverse  supports,  one  i)laced  near  the  hips  and  the  other  near  the  arm 
pits.  an«l  niakiri:  forcible  com])ression  ny)on  tiie  angular  projection.  If  suffi- 
cient force  is  usetl  the  deformitv  can  be  in  a  measure  overcome.  For  ob- 
vi  ais  reastuis  this  treatment  has  tiot  come  nito  general  use.  The  dangcr> 
are  verv  |)ronoimced.  Manv  of  the  children  have  died  from  shock,  others 
from  acute  tubercular  infection,  and  others  again  from  hemorrhage.  The 
treatment  in  a  tjeneral  wa\-  is  scarcely  to  be  recommended. 

LATERAL  CURVATURE  OF  THE  SPINE.     SCOLIOSIS  OE  ROTARY  LAT- 
ERAL CURVATURE. 

Lateral  curvature  is  u<uallv  accjuired,  though  it  may  be  congenital.  It 
i<  s.iid  to  occur  in  children  in  about  one  and  one-third  per  cent,  of  all  cases. 
I'ongenital  lateral  curvature  is  either  the  result  ot  fetal  rickets  or  of  imjxT- 
fect  <level(^pment.  Lateral  curvature  of  the  spine  occurs  five  times  as  often 
in  j^irls  as  it  does  in  hovs. 

I'he  clinical  historv  oi  lateral  curvature  has  been  divided  into  three 
staijes:  iMrst.  the  initial  stage;  second,  the  stage  of  tlevelopment ;  and  third, 
the  stage  o(  arrest. 

Hie  initial  stage  has  few  symj)tonis  and  is  seMom  recognized.  It  occurs 
dining  early  ciuldhood.  and  is  represented  by  a  slight  elevation  of  one  shoul- 
der, a  prominence  of  the  opposite  hip,  and  a  scarcely  perceptible  cur\'ature 
of  the  spine.  The  spinal  deviation  disappears  upon  susiwnsion  or  recumbency. 
The  child  suffers  no  inconvenience.  A  careful  examination,  however,  dur- 
in«»  this  slaije  will  tlisclose  rotation  of  the  spine,  prominent  hip  and  elevated 
>houlder. 
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The  stage  of  development  includes  the  growing  period  up  to  maturity. 
The  deformity  may  be  slight  or  very  pronounced.  One  shoulder  and  the 
opposite  hip  are  prominent.  There  is  muscular  weakness  with  pains  along 
the  intercostal  nerves  upon  the  side  of  the  concavity.  The  curves  are  us- 
ually flexible  and  largely  disappear  on  suspension  or  recumbency.  {Fig.  279.) 

The  stage  of  arrest  usuallv  dates  from  maturity.  The  curves  are  then 
usually  fixed  and  only  in  part  disappear  upon  suspension. 

Symptoms. — Pain  is  a  frequent  symptom  and  results  from  the  muscular 
and  hgamentous  strain,  and  from  compression  of  the  intercostal  nerves  by  the 
laminie  and  ribs.    The  person  is  usually  weak,  an.Tmic.  debilitated,  tires  read- 


Fig.  279.— Lateral  1 


rii;lit,   lefl  hip  prominent. 


ily  and  lacks  energy.     TIktc  is  a  lack  of  niu^cuiar  luuc  ai;<l  strength,  short- 
ness of  breath  on  exortimi.  In^s  nl  a]i|iijtilo  and  ilifliciili  digcstinn. 

It  should  be  taken  iiiU^  CMiisideratinn  that  lateral  curvature  of  the  spitic 
is  not  a  disease,  but  a  conditidii  in  which  the  sijiiial  column  is  curved  and 
<Iistorted.  The  defomiitv  cniisisls  of  two  distinct  ootii  lit  ions.  One  of  these 
is  a  lateral  curvature  ami  tlic  nthcr  a  rotatinii  mi  tlif  vertebra?.  The  curva- 
tures vary  in  degree,  situation  am!  c\ti.-ut.  They  are  ordinarily  spoken  of  as 
being  primary  and  sccon<larv,  i>r  cnuipeDsatnry.  It  a  iiriiuary  curve  is  sit- 
uated in  the  middle  regiim  of  the  >iiino,  :;liort  coiniiensatory  curves  develop 
above  and  below  the  <irij'iiial  curvature.  These  compensatory  curves  are 
necessary  in  order  that  the  child  may  remain  erect  and  keep  his  head  in  the 
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middle  line.    Occasionallv  a  compensatory  curve  is  long  and  equals  in  extent 
the  primary  curve. 

A  curvature  situated  in  the  cervical  region  is  comparatively  infrequent 

except  as  a  result  of  torticollis.    The  shoulder  on  the  side  of  the  cnnvexit; 

in  cervical  curvature  is  raised,  and  the  arm  falls  away  from  the  side.     Thi 

■  opposite  shoulder  is  depressed. 

The  most  frequent  dorsal  curvature  has  its  convexity  to  the  right.     In.| 


Fig.  280.— Cur 


of  Ihc  spine  V 


these  cases  the  riRht  shoulder  is  raised  and  the  risthl  scapula  i:romineM  and 
carried  backwards.  The  right  side  of  the  chest  in  front  is  flattened.  The 
left  shoulder  is  flattened  and  lowered,  the  left  breast  proniineni  and  project! 
forward.  The  left  side  of  the  chest  and  left  lumbar  region  are  concave,  and 
the  left  hip  prominent.  These  deformities  are  largely  the  result  of  the 
tion  of  the  spine  to  the  right. 

In  lumbar  curvature  the  convexity  is  usually  to  the  left.    The  right  hi 
is  then  prominent,  with  a  concavity  in  the  right  lumbar  region.     In  sevei 


I 
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ca$cs  the  curvature  is  so  considerable  that  iho  pelvis  is  tilted,  and  one  of 
the  limbs  seemingly  shortened,  causing  the  child  to  limp  in  walking. 

In  every  case  of  curvature  of  the  spiiic  there  is  more  or  less  of  torsion 
or  rotation.  The  (iearee  of  torsion  is  a  niiasurc  ()f  the  severity  of  the  case. 
Tc  torsion  is  due  the  displacement  of  tlie  ribs,  the  prominence  of  the  shoul- 
der and  of  the  opposite  brea.-t.  ami  the  projection  of  the  lup.  The  rotation 
of  the  spine  is  much  greati-r  than  is  apparent  irnni  a  «i]n[ile  iiiiJpectii'n  of  tin; 
back. 


1-il:. 

.s,      F,„„ 
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viird  ill, 

)   unikh    a 
n-l;,;'l  im:] 

1.1  dil.iiilnli-d  eh 

i  inii-cif.  liu-  >]ii 
weakened  niiisflt 

Idren.      hi 
'Milrsictinii 
K-  will  de- 
s.    Thi^  is 

466  ORTHOPEX)IC   SURGERY 

the  theory  of  Eulenbur^.  Second,  to  an  irregularity  in  the  growth  of  the 
different  portions  of  the  vertebrae.  Third,  to  the  superincumbent  weight  of 
the  body  upon  the  weakened  spine.  This  latter  is  the  theory  of  Roser,  V^olk- 
mann  and  others.  Lateral  curvature  may  also  be  due  to  torticollis,  inequality 
in  the  lengths  of  the  lower  limbs.  Pott's  disease,  sacro-iliac  disease,  rickets, 
paralysis,  and  the  result  of  occupation  in  which  the  spine  is  held  in  an  ab- 
normal position. 

Pathology. — In  lateral  curvature  the  bones  are  not  altered  by  disease 
but  changed  in  shape  by  pressure.  This  change  occurs  most  markedly  in  the 
fixed  stage.  Whenever  lateral  curvature  occurs  the  bones  are  crowded  to- 
gether and  compressed  en  the  concave  side,  while  on  the  convex  side  they  are 
separated.  In  consequence  of  this  abnormal  and  long  continued  pressure, 
the  vertebras  become,  as  it  were,  wedge-shaped,  that  is,  thicker  on  the  con- 
vex side  and  thinner  on  the  concave  side.  The  same  condition  holds  true 
in  regard  to  the  inter-vertebral  cartilages.  The  articulating  surfaces  also 
become  changed,  as  well  as  the  spinous  processes.  In  consequence  of  ex- 
aggerated lateral  curvature  the  shape  of  the  chest  becomes  greatly  altered, 
and  the  side  upon  which  the  convexity  exists  is  very  much  reduced  in  its  di- 
mensions, while  the  dimensions  of  the  corresponding  side  are  increased.  The 
viscera  may  be  seriously  pressed  upon  in  consequence  of  this  deformity,  and 
the  ribs  upon  the  concave  side  are  closclv  crowded  together,  obliterating  the 
intercostal  spaces  and  making  undue  oressure  upon  the  nerves.  The  lower 
ribs  upon  the  side  of  the  concavity  may  rest  upon  the  crest  of  the  ilium,  or 
press  into  the  iliac  fossa.  In  the  rotation  the  bodies  of  the  vertebrae  are 
turned  towards  the  convexity  of  the  curve,  the  spinous  processes  toward  the 
concavity. 

DiA(jNOSis. — In  severe  cases  this  is  readily  made  on  examination.  The 
patient  should  stand  and  have  the  back  bare  down  to  the  crease  between  the 
buttocks.  The  tips  of  the  spinous  processes  are  then  marked  with  an  in- 
delible pencil,  as  well  as  the  tips  of  the  scapula.  A  line,  having  a  small 
weight  at  one  extremitv.  as  a  tai)e  measure,  is  dropped  from  the  center  of 
the  occiput  to  the  sacral  region ;  the  deviations  from  this  line  will  represent 
the  extent  of  the  curvature.  The  distance  from  this  line  to  the  tips  of  the 
scapula  should  he  taken,  while  the  patient  has  his  arms  crossed  in  front  of 
the  chest.  Any  want  of  symmetry  in  the  chest  wall  and  of  the  scapulae  should 
be  also  noted.  The  flexibility  of  the  spine  in  the  lower  dorsal  and  lumbar 
region  may  be  determined  by  having  the  patient  stand  with  a  block  or  blocks 
of  various  thickness  first  beneath  one  foot  and  then  the  other,  this  without 
interfering  with  his  resting  upon  both  feet  with  the  knees  straight.  The 
flexibility  may  also  be  tested  by  having  the  patient  bend  from  side  to  side. 

Prognosis. — This  will  depend  largely  upon  the  general  health  of  the 
patient,  and  his  age.  The  younger  the  patient  and  the  greater  the  debility 
and  loss  of  muscular  tone,  the  more  likely  is  the  condition  to  become  marked. 
Lateral  curvature  of  the  spine  usually  progresses,  if  untreated,  until  the  os- 
seous system  is  fullv  developed  atid  the  patient  reaches  adult  age.  The  de- 
formity once  occurring  there  is  no  tendency  towards  self -correction. 

Prevention. — The  patient  should  be  taught  to  sit  upright  and  never,  as 
is  too  frequently  the  custom,  sit  on  one  foot.    The  seats  at  school  should  be  of 
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proper  height  and  give  support  to  the  back.    The  patient  should  also  stand 
erect  and  on  both  feet. 

Tre.\tment. — In  the  treatment  special  attention  should  be  given  to  the 
general  health;  anicmia.  muscular  debility  and  loss  of  tone,  both  muscular 
and  nerve,  should  be  corrected  by  the  administration  of  tonics,  by  outdoor 
exercise,  fresh  air.  massage  to  the  muscles  of  the  back,  and  especially  by 
gymnastic  exercise  or  Swedish  movements.  The  use  of  dumbbells  and  the 
cross-bar  are  greatlv  to  he  recommended  in  this  class  of  cases.  In  the  use 
of  a  cross-bar,  the  hand  on  the  concave  side  of  the  curvature  should  be  al- 
ways kept  at  a  higher  level  than  its  neighbor.     In  tying  down  the  patient 


should  select  a  flat,  hard  mattru; 
gion  may  be  placed  a  flat,  h^ird  1 
especially  at  middav.  the  paiivin 
hour  or  more.  Recuml);:ncy  rein 
very  materially  in  toning  u]<  the 
ing  or  in  preventing  the  incrcast 
plaster  casts  for  die  currcctimi  1 
recommended.  If  the  iiatii'in  i^ 
gymnastics,  Swedish  innvcnRin- 


.'ctiiig  scapular  re- 
isiic  exercises,  and 
e  linck  fur  half  an 

wciglit  and  assists 
;ides  and  in  rcliev- 

n^c  of  braces  and 
irdinaily  not  In  be 
iniperly  treated  by 
■m-c  or  twice  a  dav, 
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c?cr>i  •»-:r  — -L55ii:e  ::  tbc  zTrscl-es  ci  the  back,  and  cx)ld  shower  baths,  and 
locic?.  i>.-t  i*::rr:::  cir.  'r^c  c:rTfCte>i  in  nearly  ever>-  case,  or  if  not  cor- 
r?ri-  a:  Iei>:  rr^vtrii-i  :r:r:  lecccnin^  aggra^-ated. 


coxgehial  ihslocaxiov  of  the  hip. 

7r.:5  if:rc::.r.  .cr-:r>  *:•:.::  sevci:  nn:-e>  as  often  with  girls  as  with  boys, 
and  in  iS:u:  jrc-ihiri  ::  ih-e  cises  :hc  dislocation  is  double.     (Fig.  282.) 

Et:.l>.»:"i. — -Mr..  5:  r..:r.;rc  ->  kn:-A-n  as  to  the  causative  factors  in  the 
;:r:'i-c:l.r.  ::  :"-:s  .  i^l-Citin.  I:  :-  th.ncr::  bv  n:anv  that  the  condition  mav 
Ik.   "ur  :.   /rr^rfec:   ii-.cljrr/.tr:  :f  the  ijetabnlum.  and  in  a  few  cases  the 

}  '"H  -L.«  V — Ir.  :r-t  r:rr-i\  s:*:e  the  capsule  which  passes  from  the 
r.r.-  ::  the  icrtj.: .:";::-"  :    the  :-ttr:r  char.terlc  line  simply  encloses  the  neck 

f  :hc  :\n'.v.r  hk^  i  tv.':^  Ir.  .v  r.^er.:t:il  i:s'.c»caiion  as  a  result  of  the  weight 
:f  the  :•  -v  '[^irc  '  r:-  ':  th^  j^rs/le  this  becomes  ^rreatlv  stretched  and 
v!  r.ji^te  7"-.  ja:  >.'..  •>  ^!-  .'.i.v::  A^rrss  the  rim  of  the  acetabulum  and 
'vj.::-t>  jv.'h-vr-.rt  t:  ::  Thi  .-.::: ::i'x:!::n:  :r.  consequence  of  the  absence  of 
the  heai.  x,:::"-:^  :::re  r  !;^^-f  r./.i .!  .vith  new  tissue  and  consequently  in 
:  ::r:  "  ". : : c  r.^ : r  "  ".  \;  -  ;:  ^ :  1  l  -  : ::  j  r < c :: ita'.  dislocat ion  are  changed  in 
'v;::^th.  S  :"-.  ..rv  >"'  —.vT.l  ",  :.:  '.  -vS*  ^s::»'t'."v  the  accuclors,  the  psoas,  iliacus 
;:::  *  :>.-.  h-A:->:r.:  ,:  :.>.'!.-.  ...  :  e  the  .ht'.:rat:r  and  gemelli  are  lengthened. 
"i"\\  yr.  ':c::-.:\:  :  :.."  •"  :  '^  :  ;>j".-v<.  the  adherent  and  thickened  capsule, 
:rl  :h.e  r.!'"."<     :  :"-.  ...-.:.:■-■.:'.-    .\::h  -«.  .v  tissue,  are  the  principal  factors 

:.  ;::  s:\;  rt  .:.:  :..  V  .^>s  :'  v  :..t:sv:!LS  are  stretched  or  divided  and 
>  :::e    ::   th^    ".<.•.::.-.::-  •>.l    "^Atc  "..  rch/.jt:.::  ca::n  »:  be  effected.     In  some 

f  t.x-v  v\iS'.  s  ::.  J  !.>v   v.v-  :-.     :  :..  s  :r.:ih.  -  s::i  r..  the  head  of  the  femur  is 

*  n  •        %  %  • 

i'.'.v  :  -:::::>  :  :"«.  ..v.i '.  :  :..c  r:!x  :r  :::  the  acetabulum  are  first, 
lack.sar^ls.  v.  ".a::  th.t  l.c.v '.  .:c:^  •.::::  :hc  d  rsv.T.  of  the  ilium;  second,  up- 
'.  -r  .-  a::-:  •'>:  :-.':  ^c  :/<.  ».;<.:./;:!;::.. :  a::!  t.'.irkl.  forwards  where  it  lies 
c!-  so  :<:■  th.t  a::v':  r  >'  ix  ■  :  th.  :'.:/.::..  If  the  htad  oi  the  bone  is  just 
.diH've  th.c  ace::/'  /.'.:::.  :'::c  a\:s  ■:*  th.e  '.i:r.h  is  !Vi  n:aterially  changed  and  the 
<li-tr'rti«n  oi  \]v:  -:  i'x-  is  -h.i::::.  i:  tlic  h.cai:  oi  the  bone  is  upon 
ihe  tl'-rsum  «•!  t'r.L  :".iv.:r..  the  i.xi-  if  :h;«.-  hhnh  is  :iiarkedly  changed  and  the 
•  IcftTniiiy  is  crrt-a:.  Tiiis  ('xior:v.\i\  c- r-i>t>  ir.  a  Ir.nibar  arching  forward 
cf  ilie  spine.  kri.»-.\!i  as  l'.<r*!'.'>is. 

SvMiTcMS. — I.'- 'iicrenita:  di>'.ocatifn  at  tlu'  hip  does  not  attract  at- 
tcntiMn  until  tlie  ch.ild  hciirirs  to  walk.  \s!:cn  in  uinkiteral  cases  the  gait  is 
seen  to  be  peculiar.  Whi'.c  the-  cluld  is  standini:  the  back  is  ver}'  much 
arched,  and  in  walking:,  when  putting  the  ffot  to  the  ground  it  suddenly 
seems  to  give,  or  become  -shortened,  and  th.e  little  patient  lurches  forward 
to  get  support  on  the  <..un(l  leg.  This  pn uhax's  a  very  characteristic  rolling 
gait.  Jn  double  flislncatir.n  tliere  i«^  a  giving  way  on  each  side,  with  a  rock- 
ing, waddling  gait,  and  prominence  of  the  trochanters.  The  child  tires 
readily  on  walking.  There  is.  however,  no  pain  and  the  patient  thrives  and 
seems  well. 

l)i.\r;No.sis. — This  will  depend  on  the  positic)n  of  the  top  of  the  great 
trochanter  abr)ve  Xelaton's  line,  anrl  the  further  fact  that  the  Umb  is  ex- 
cessively mobile  and  can  Ik;  drawn  down  to  nearly  its  normal  length. 
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The  condition  must  be  differentiated  from  coxa  vara,  distortion  fol- 
lowing infantile  paralysis,  traumatic  dislocation,  deformity  following  arthri- 
tis of  infancy,  and  the  deformity  of  hip  disease.  In  all  of  these  affections, 
excepting  coxa  vara,  there  will  be  a  history  of  previous  injury  or  disease. 
In  coxa  vara,  with  distortion  of  the  neck  and  shortening  of  the  limbs  due 
to  rickets,  the  head  of  the  bone  is  in  the  acetabulum.  Coxa  vara  rarely  be- 
comes pronounced  before  the  fifth  year. 

Prognosis. — While  congenital  dislocation  of  the  hip  does  not  affect 
the  general  health,  it  produces  a  very  distressing  deformity  and  lameness, 
and  the  person  tires   readily   in   walking. 

Treatment. — This  may  be  considered  under  two  heads,  forcible  reposi- 
tion and  open  incision. 

The  method  of  reduction  by  force  lias  been  popularized  by  Lorenz.  In 
this  method  it  is  first  necessary,  under  an  anc-esthetic,  to  stretch  or  rupture 
the  shortened  muscles  before  reduction  can  be  accomplished.  The  adduc- 
tors are  forcibly  elongated  or  ruptured,  by  carrying  the  limb  in  strong  ab- 
iluction  and  making  sudden  and  forcible  pressure  upon  tiiese  over-tense 
nmscles  at  their  attachment  to  the  pelvis.  The  hamstring  luusclcs  as  well 
as  those  attached  to  the  lesser  trochanter  are  stretched  bv  forcible  extension 
and  flexion.  When  these  muscles  have  been  sufficiently  ruptured  or  elongated 
and  the  limb  is  quite  free,  rcjwsition  can  usually  be  readilv  attained  by 
traction  upon  the  thigh  at  a  right  angle  to  the  pelvis,  while  pressure  is  made 
by  a  wedge  beneath  the  great  trochanter.  A  distinct  click  is  heard  as  the 
head  of  the  bone  slips  into  the  acetabulum.  With  the  limb  held  in  a  strongly 
abducted  position  a  spica  bandage  of  plaster  of  Paris  is  applied,  including  the 
thigh  and  pelvis.  The  child  should  wear  the  plaster  jacket  for  from  six 
to  twelve  months.  It  should,  however,  under  ordinary  conditions  be  re- 
moved every  two  or  three  months,  the  limb  examiTied,  thoroughly  bathed  and 
powdered,  and  the  cast  rcipplicd.  With  each  a])plicition  of  the  plaster  cast 
the  limb  can  be  brought  down  from  its  strongly  abducted  position  some  15 
to  20  degrees. 

The  most  suitable  age  for  the  reduction  of  congenital  dislocation  of 
the  hip  is  from  the  second  to  the  hfth  year.  .After  five  years  reduction  is 
often  very  difficult,  and  esj^ecially  when  ih.e  disbxMtion  is  bilateral.  The 
older  the  child  and  the  more  it  has  been  uj)nn  its  feet  the  more  tense  and 
resistant  are  the  muscles,  and  consetjuenlly  the  greater  injury  done  in  ac- 
complishing reduction. 

Unilateral  dislocation  may  be  reduced  up  to  the  ninth  or  tenth  year. 
Bilateral  seldom  later  than  the  sixth  or  seventh  year. 

Risks  of  Forcible  Rcductinii. — The  fenuir  or  its  neck  may  be  frac- 
tured. Important  blood  vessels  or  nerves  may  be  torn.  The  external  popli- 
teal has  frequently  been  lacerated.  The  adductors  in  severe  cases  following 
rupture  may  only  to  a  limited  extent  reattacli  themselves  to  the  pelvis,  leaving 
the  limb  weak  and  quite  flaccid.  At  times  there  is  almost  complete  paralysis 
following  the  use  of  excessive  force  in  the  reduction  of  a  congenitallv  dis- 
located hip.  Ordinarily,  however,  in  young  children  not  past  five  years,  the 
results  are  extremely  satisfactory. 

Open  Incision. — This  has  been  especially  j)ractise(l  and  popularized  by 
Hoffa.     An  incision  is  made  from  below  the  anterior  superior  s[)ine  of  the 
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ilium,  downwards  and  outwards,  across  the  top  of  the  great  trochanter, 
the  tensor  vaginae  femoris  and  gluteus  are  retracted,  the  fascia  lata  divided 
and  the  capsule  split  in  a  line  with  the  incision.  If  necessary  in  order  to 
obtain  better  exposure  a  cross  incision  is  made  into  the  capsule.  The  thigh 
is  then  raised  to  a  right  angle  and  the  attachments  of  the  capsule  below 
thoroughly  separated.  The  head  of  the  bone  is  then  pulled  aside  and  the 
acetabulum  exposed.  The  adherent  capsule  may  be  divided  and  the  aceta- 
bulum curetted  for  the  purpose  of  making  a  greater  cavity  for  the  reception 
of  the  head.  The  head  of  the  bone  is  then  reduced  and  the  wound  drained 
and  closed.  The  limb  should  be  fixed  in  a  strongly  abducted  position  and 
the  thigh  and  pelvis  enclosed  in  a  plaster  cast. 


CHAPTER  XIV. 

ACCIDENTS  AND  SURGICAL  AFFECTIONS  OF 

THE  HEAD  AND  NECK. 


It  is  essential  before  c.r.-i-Vrir.i:  :'•:  -  ir.t-  i'.  1  i:y:ise-  .:  the  hcai 
and  brain  to  review  the  n:  re  :r-.:.,r-ir.:  ir.i: ,':  il  !i'  >rr.arkr  c.rjnfrcted 
with  these  struaures. 

The  position  of  the  var:  -?  r.----r^*  V'-^  f>':r':  '.:  :^:'.r.a*.  :-  -ituate'' 
between  the  cerebrum  ar. :  rtrt'*^./---  i' :  t^-:.-  :  -  :,ra^.t:'.a:!y  :o  a  'ine 
drawn  from  the  inion  rr  evterr.i!  -  .::  -.i;  :  r  v;v.r<r:.':  v  thf:  frxterr.al 
auditorv-  meatus.  Thi?  line  :,r2i -:;>]!.  '-_'-•  *:•:  :■  •:'.:  Tj  :'  t'.e  lateral 
sinus.     (Fig.  283.) 

The  position  of  the  R ' ! ar. ' ! : .  r. - •  — ^  '-''":-  r.  —  .' r ';  - V; rt -  \7','rr.  a  ;x^i n t 
back  of  the  glabella  -^r  r  <.\  .:  :'-.*:  ^  -'  ''  j  ''lt':*--  :  *':.*:  '!>:arj^e  to  the 
inion,  and  runs  down  war'!-  ir.  !  :  r  .<'.-  *  -'^  <;-  .  ^c-na'f  ir.'jh'rs  at  an 
angle  of  67  degrees.  In  rvher  .■.  r  >.  *  •  :-'  '.'.:.  ■  r.-'-^r^.  f  .■rr.rr.'r :.':'- ^  haif 
an  inch  behind  the  n:ir:-j.^:r.:  "•>.*.•.•:'-•  :  •  -  *.  :'  *- •  :.  m:  hrA  \'rj:  external 
occipital  protuberance. 

In  operative  work  :i:r  :.  !;•:  '•  r-- •  <.:.  :r  •.•:'"*:r:r;£^  the  i^xration  of 
tumors,  hemorrhage*  an^:  ::.;'.r:*-,  :\  >  •  '  *' '  lt' ^v-t  :r:,:x^  nance  to  be 
able  to  locate  the  fi-*i:re  •  f  V.'.h.:\'-  ■:-  :.  *;•  '■•'.-ior  ^.f  the  skull,  be- 
ciuse  the  motor  center-  a:/!  :' •:  -rvr-  :'  •"  ■.  \\'-  »:  :it:L'v.  '::>  t-..  thi> 
fissure. 

Fissure  of  Svlvius :  '!•  '.  ;--*•  •"  •:  r>*"'  :  "^  -.:>  •:-.' n  t'r.e  external 
surface  cf  the  skull,  rlra.v  a  />'•  rr-  :.  •  *  '  ;'' r:.rl  ;-.:;L"-lar  :T»cer>  of  the 
frontal  ly>ne  to  the  exierna!  ar.  :  r  :;  'a**-  I  ;;•  :'i--'ir(-  -^f  .^ylviu>  begins 
on  this  line,  one  an^!  <^i:K-»;;L'f.":':  :-  .':.*:-  v  :.:::■*.  ::.♦•  <  \*(.rTi:il  angular  |TOcess. 
The  location  of  thi>  ti--::rt-  :-  f  :•■  ;  ra:.'  '■  \»ca-.><-  it  'uark-  the  site  ox  the 
middle  meningeal  arter. . 

The  superior  !r»ni:it"'!iT  al  -::  >  i-  -if.:ar»-'!  S(: v, t-c-n  ib.o  layers  of  the 
dura  in  the  superior  !■  r..i:if:'!i]ial  :'.  — ;:r' .  I::  ri:j:U-han«le(l  persons  this 
sinus  is  placed  slightly  i«.  th'.-  ri'ji>:  <  1  tiiv-  ^r.e'iian  line  in  consequence  oi  the 
over  development  of  the  Ici't  -i  !r     t  ilie  l.raii^ 

DISEASES  Aim  MALFORMATIONS  INVOLVING  THE  SKULL.    PERIOSTITIS. 

OSTEITIS.  CARIES  AND  NECROSIS. 
These  processes  ncoasi<,i:allv  involve  the  hones  of  the  s-.ull  and  run  a 
course  not  sf>ecially  different  from  like  atYeclions  involving  a  Ixme  or  its 
coverings  in  other  situalion>.     These  infecti(»ns  n«n  infrecpiently  follow  in- 
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juries,  especially  injuries  which  are  associated  with  infection.     They   oc- 
casionalh'  follow  typhoid  fever,  tubercular  infection  and  syphilis. 

Treatment. — The  treatment  of  these  conditions  is  practically  the  same 
as  that  of  like  atTections  elsewhere  in  the  body,  ]f  infection  with  pus  for- 
mation occurs,  a  free  incision  must  be  made,  the  part  thoroughly  asepticized 
and  perfect  draiiiaRc  established.  The  dressings  should  b.  irequently 
changed  and  the  part  maintained  in  a  thoroughly  aseptic  cond-tion.  Other- 
wise the  danger  of  extension  to  the  meninges  is  considerable.  Retained  pus 
in  pmximity  to  the  bones  of  the  skull  becomes  horribly  offensive.    If  caries 


;iik1  cliisvl. 

DISEASES  AND  HALFORHATIONS  INVOLVING  THE  BRAIN. 
AFFECTIONS. 

MeiiingiicL'le,  encephali icrk-  i^Tid  hy(lriK'nci.'iiliali 
tion?  in  which  there  are  nialiorniatii)ns  in  the  ^kiill. 
and  brain.    Tlicy  are  quite  rare  affections. 

Meningocele  consists  in  a  iirotrusion  rif  tlic  i 
through  an  opening  in  the  sknil.  The  sac  in  tlie.sc 
fluid  which  is  extra-cerebral.     (Figs.  284  and  285.) 


L-  are  congenital  affec- 
■mlir.iiK':-  of  the  brain 


)rancs  of  the  brain 
■s  is  ilistended  by  a 
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In  encephalocele  there  is  a  tumor  which  consists  of  the  membranes  and 
a  portion  of  the  brain  itself.  The  sac  contains  a  fluid  which  is  also  extra- 
cerebral. 

In  hydrencephalocele  there  is  a  tumor  which  consists  of  the  mem- 
branes, brain  substance  and  a  fluid,  the  fluid  being  in  direct  communication 
with  the  ventricles  of  the  brain. 

These  tumors  are  most  frequently  situated,  (i)  in  the  median  line, 
especially  in  the  occipital  region;  (2)  in  the  fronto-nasal  region;  and  (3) 
at  the  side  or  base  of  the  skull. 

Diagnosis. — These  affections  have  been  mistaken  for  abscess  and 
tumor.  They  all  are  congenital,  usually  median  and  most  frequently  oc- 
cipital. 

Meningocele  is  cystic,  fluctuates  and  is  usually  translucent.  It  is  made 
more  tense  on  straining  and  crying  and  is  often  pedunculated. 

Encephalocele  is  usually  small,  opaque,  does  not  fluctuate,  but  pulsates 


{4' 


lew   of    Fig.    2K4. 


distinctly,  becomes  more  icnse  nn  crying,  and  has  a  wide  base.  If  an  attempt 
is  made  to  reduce  it  symptoms  of  cerebral  compression  are  produced. 

Hydrencephalocele  is  often  lobulated.  at  times  slightly  translucent, 
fluctuates,  often  pulsates,  anil  is  more  tense  on  forcible  expiration.  In  these 
cases  the  sac  often  has  an  imperfect  skin  covering,  is  raw  and  bleeds  easily. 

Treatment. — ^Hydrencephalocele  is  not  amenable  to  operative  treat- 
ment. The  sac  should  be  kept  clean  and  protected  by  a  dusting  powder, 
a  suitable  dressinj;  and  a  bandage. 

Meningocele  and  encephalocele  are  usually  amenable  to  surgical  inter- 
vention. If  untreated,  as  a  rule,  they  gradually  enlarge,  become  inflamed, 
infected  and  either  rupture  or  the  condition  passes  over  into  a  fatal  sup- 
purative meningitis.  Occasionally  in  consequence  of  a  1  eliogressive  pro- 
cess, and  especiallv  if  the  tumor  is  small  and  pedunculated,  the  pedicle  may 
be  constricted  by  the  growth  of  the  adjacent  bones  and  a  cure  be  effected 
If  an  operation  is  not  decided  upon  the  growth  should  be  kept  clean  and 
si:pported  by  a  compress  and  bandage.     In  some  cases  the  injection  of  a 
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drachm  of  Morton's  fluid  (which  consists  of  iodine  lo  gr.,  potassium  iodid 
30  gr.,  and  glycerine  i  oz.)  into  the  tumor  has  produced  a  shrinking  of  the 
growth,  with  favorable  results.  In  proper  cases  the  injection  may  be  re- 
j>cated  every  seven  or  eight  days. 

The  operative  treatment  is  most  successful  in  pedunculated  growths. 
In  the  operation  three  problems  have  to  be  met:  First,  thorough  asepsis 
in  order  to  prevent  a  suppurative  meningitis ;  second,  the  prevention  of  the 
escape  of  much  cerebro-spinal  fluid  during  the  operation;  and  third,  the 
closure  of  the  membranes  in  such  a  way  as  to  prevent  the  subsequent  escape 
of  the  cerebro-spinnl  fluid. 

After  thoroughly  asepticizing  the  area  of  the  tumor,  the  child  is 
anesthetized  and  placed  in  an  inverted  Trendelenburg  position,  so  as  to 
j)rcvcnt  as  much  as  possible  the  escape  of  the  cerebro-spinal  fluid.  If  the 
grc)wth  is  pedunculated,  its  base  should  be  clamped,  when  suitable  skin 
flaps  are  made  and  the  excess  of  membranes  excised.  Before  removing  the 
dam])  the  membranes  are  accurately  and  firmly  united  w^ith  a  continuous 
c:ii-gut  suture.  The  suture  line  must  be  water  tight.  The  clamp  may  then 
1k'  removed  and  the  skin  surface  accuratelv  united  over  the  first  suture 
line.  If  the  base  cannot  be  clamped,  after  forming  the  skin  flaps,  the  re- 
dundant membranes  are  excised  and  the  cut  surfaces  quickly  and  accurately 
ajiproximated  by  continuous  suture.  Over  the  suture  line  the  skin  is  united. 
In  suitable  cases  a  j^nodly  numlK-r  of  children  may  be  saved  by  operative 
measures. 

HYDROCEPHALUS. 

This  is  a  conj^^enital  (»r  accjuired  conditit>n  in  which  there  is  an  accumu- 
lation of  fluid  either  within  tlie  ventricles  (»f  the  brain  or  beneath  the  mem- 
l)ranes. 

EXTERNAL  HYDROCEPHALUS. 

In  this  ft>rni  tluTc  is  an  accumulation  of  fluid  beneath  the  membranes* 
and  it  i^  usually  the  result  i^\  atmphy  c.f  the  bram,  hemorrhage,  softening, 
sclerosi.s  nr  a  cancerous  i^r  tubercular  condition.  The  accumulation  of  fluid 
in  these  cases  is  Compensatory  or  f«)r  the  ])ur])ose  of  filling  a  cavitv. 

Treatment  is  siniplv  sym|)tomatic. 

INTERNAL  HYDROCEPHALUS. 

In  this  form  there  is  an  accumulation  ^^i  fluid  in  one  or  more  of  the 
v'jntriclcs  of  the  brain. 

It  has  been  divided  into  three  varieties,  first,  idioi)athic  internal  hydro- 
cei)halus.  first  (lescril)ed  by  Quincke.  In  this  form  there  is  an  ependymitis 
causing  a  serous  efl"usion  into  the  ventricles.  The  j)rocess  may  occur  both  in 
children  and  adults. 

The  symptoms  are  represented  by  headache,  retraction  of  the  neck, 
choked  disks,  slow  ])ulse  and  often  vomitinj:::.  In  the  acute  form  the  process 
may  be  mistaken  for  a  tubercular  or  sui)purative  meninj^itis ;  and  in  chronic 
Ccises  for  tumor.  In  the  latter  there  are  headache,  slij^ht  fever,  somnolence, 
delirium,  exoi)hthalmus,  oj)tic  neuritis,  spasms,  rigidity  and  often  paralysis 
of  cerebral  nerves. 


ACCIDENTS  AND  SURGICAL  AFFECTIONS  OF  THE  HEAD  AND  NECK       475 

COHOEHITAL  HYDBOCEFHALUS. 

The  process  may  be  so  marked  before  birth  as  to  interfere  with  or  ob- 
struct labor.  Anatomically  the  lateral  ventricles  are  enormously  distended. 
The  choroid  plexuses  are  vesicular,  sometimes  thickened ;  the  third  ventricle 
is  enlai^ed  and  the  aqueduct  of  Sylvius  dilated ;  the  fourth  ventricle  may 
also  be  distended ;  the  sutures  in  the  skull  are  widely  separated,  the  ganglia 
at  the  base  flattened,  the  cortex  greatly  thinned,  while  the  convolutions  have 
disappeared. 

Etiology. — It  is  held  that  chronic  internal  hydrocephalus  is  due  to  a 
congenital  malformation  or  inflammatory  aflFection  causing  exudation  from 
the  choroid  plexuses,  pressure  upon  the  veins  of  Galen,  the  inferior  longi- 
tudinal sinus  or  possibly  closure  of  the  foramen  of  Magendie. 

Symptoms. — The  head  in  internal  hydrocephalus  becomes  enormously 
enlarged,  the  face  looks  small  and  weak.  The  suture  lines  being  widely 
separated,  fluctuation  is  often  present ;  the  eyes  protrude  and  the  bones  often 
crackle  under  the  fingers.  The  child  as  a  rule  has  frequent  attacks  of  severe 
headache,  accompanied  by  fever  and  vomiting.  Mentally  and  physically  the 
child  is  very  defective,  is  often  unable  to  walk,  frequently  understands  but 
iiriperfectly,  and  speaks  indistinctly,  the  mental  faculties  being  very  much 
disturbed.  The  process  is  often  associated  with  paralysis  of  one  or  more 
limbs.     The  condition  is  usually  progressive  and  goes  on  to  death. 

ACQTJIBED  CHEONIC  HYDEOCEPHALTJS. 

This  condition  is  usually  due  to  a  tumor  at  the  base  of  the  brain,  or  in 
the  third  ventricle,  compressing  the  venc-e  ( ialeni,  or  the  foramen  of  Magendie- 
through  which  the  ventricle  communicates  with  the  ccrebro-spinal  meninges. 

Treatment  of  Hvdrocepiiali's. — The  internal  administration  of  iodid 
of  potash  has  at  times  seemingly  been  <>{  benetit  in  some  cases.  Surgically 
the  ventricles  have  been  frequently  taj)j.e(l.  the  trocar  hcini^  inserted  some 
distance  from  the  median  line  and  between  the  open  sutures  of  tlie  skull. 
Subsequently  elastic  pressure  is  maintained.  In  these  cases,  however,  as  the 
cause  is  not  relieved  the  fluid  c|uickly  reaccunuilates.  It  has  been  demon- 
srrated  that  there  is  a  direct  absor])tion  of  fluid  into  the  subdural  veins  if 
the  pressure  of  the  fluid  remains  alK»ve  the  venou<  pressure.  Attempts  have 
been  made  with  some  success  to  estahlisli  an  oi)eninjL:^  between  the  ventricles 
and  the  subdural  space  tor  tlie  |iur|:o>e  .>f  havin*^^  the  excess  of  fluid  ab- 
sorbed. 

COHCUSSION,  CONTUSION  AND  LACERATION  OF  THE  BRAIN.     CONCUS- 
SION OF  THE  BRAIN. 

This  is  a  clinical  condition  mar.ifesied  i)y  more  or  less  complete  sup- 
pression of  the  functions  of  the  brain,  it  is  the  result  of  an  injury  to  the 
skull  in  consequence  of  which  a  nmre  c  r  le^s  severe  commotion  of  the  cere- 
bral contents  is  produced  without  macr»)-c<)])ical,  ])ath()logical  change.  Its 
severity  varies  greatly  and  in  the  mild  ea^es  will  he  represented  by  only  a 
slight  and  transient  stunnin•:,^  dizziness  or  c(»n fusion  of  thought,  while  in* 
the  cases  which  arc  severe,  insensibility  and  often  fleath  may  occur.  In 
moderately  severe  cases  the  patient  is  rendered  unconscicjus  for  a  few  mo- 
ments, then  recovers,  ])erhaps  vomits,  is  confused,  but  in  a  short  time  fully 
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recovers  from  the  effects  of  the  injury.  In  more  severe  cases  the  patient 
lies  insensible,  the  muscles  are  relaxed,  the  eyelids  closed,  the  conjunctiva 
nonsensitive,  and  the  pupils  contracted.  From  this  condition  the  patient 
will  ordinarilv  recover  in  a  short  time,  but  mav  suffer  from  headache  or  some 
mental  confusion  for  a  day  or  two.  In  very  severe  cases  the  pupils  are 
dilated,  the  surface  of  the  body  cold  and  clammy,  the  respirations  shallow, 
the  pulse  feeble  and  often  intermittent.  The  sphincters  may  be  relaxed  and 
death  ensue.  Ordinarilv  in  concussion  of  the  brain  there  is  either  a  normal 
or  sub-normal  temperature.  In  all  cases  of  injury  to  the  head,  a  most  thor- 
ough examination  should  be  made  in  order  to  determine  whether  a  fracture 
of  the  skull  is  present  or  not. 

rATHOL(x;v. — In  concussion  of  the  brain  there  are  no  macroscopical 
chanjjos.  Microscopically  there  may  be  molecular  change  followed  by 
atrophy  of  nerve  cells.  The  symptoms  of  shock  are  attributable  to  paralysis 
of  the  vaso-motor  centers  in  the  medulla,  with  reflex  inhibition  of  the  heart 
through  the  vagus.  Durct  has  suggested  that  a  blow  upon  the  skull  may 
cause  toiiipiTary  K^calized  dopression  of  the  bone,  which  leads  to  compres- 
si<Mi  (^f  a  cone-shaped  area  of  the  brain,  with  displacement  of  the  cerebro- 
spinal thiid  to  the  base  ami  frc(|uently  into  the  fourth  ventricle.  The  col- 
K'Ction  o\  oorohro-spinal  tluid  in  this  situation  is  supposed  to  produce  inhibi- 
ti;»n  (>f  the  vita!  functions.  Tlic  clinical  symptoms  and  pathological  findings 
in  cases  *^A  fatal  concussion  of  the  brain  are  practically  the  same  as  they  are 
in  shock. 

ruK MMKNi.  -In  mild  cases  no  treatment  is  required.  In  severe  cases 
tl»e  patient  should  he  put  to  he<l  with  the  head  low  and  the  body  surrounded 
hy  ln»t  bottles.  A  hvjuxlernnc  injection  of  strychnin  and  caffein  should  be 
Lilven.  and  a  warm  enema  of  eotVee  an!  milk  administered.  When  reaction 
has  taken  place,  and  if  excessive  and  attended  with  headache  and  fever,  an 
icehai;-  may  he  applieil  to  the  lu\ul  and  a  purge  administered. 

CONTUSION  OF  THE  BRAIN. 

This  is  the  result  y'^i  severe  injury  to  the  skull.  A  contusion  may  be 
lucali/ed  or  ditTuse,  and  ciinfined  to  the  meninges  or  cortical  substance  of 
tlie  brain.  It  has  been  shown  hy  IMielps  th;U  ])athologically  a  contusion  is 
iep!e>ented  by  hypenemia,  i>unetuale<l  iKMnorrhages.  multiple  thrombi  of 
the  small  vessels  and  ledema  of  the  alYected  area.  .V  contusion  is  a  much 
more  severe  condition  than  is  a  eoncnssion,  and  may  be  followed  by  serious 
se(|nel.'e.  .sneh  as  meningeal  intlannnation.  which  may  become  suppurative  in 
conse<iuence  of  infection,  or  1)\  l:>calized  abscess. 

SvMrroMS.  -  In  mild  cases  there  is  usnall\'  loss  of  consciousness,  which 
i>  of  variable  <lnration,  vertigo,  mental  confusion,  with  a  sense  of  great 
l)(Mlily  weakness,  and  headache.  In  the  cases  which  are  more  severe  there 
is  unconsciousness  or  a  dazed  conditic^i  which  may  ])ersist  for  a  day  or  several 
days,  followed  perhaps  by  stupor,  sonuiolence.  headache,  vertigo,  irritability 
and  restlessness.  The  temperature  ranges  from  <;o  t()  lOO  degrees,  the  res- 
piration and  pulse  are  (luickened.  the  pupils  are  usuall\  normal,  but  may  be 
either  contracted  or  dilated.  In  some  cases  of  contusit^n  associated  with 
moderate  hemorrhage,  there  is  delirium,  great  restlessness,  with  rigidity 
of  muscles  or  even  convulsions.     Contusion  of  the  brain  is  likely  to  leave 
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the  patient  mentally  weak  for  a  considerable  time,  with  headache,  confusion 
of  ideas  and  loss  of  memory. 

Treatment. — ^The  patient  should  be  kept  quiet  in  bed  until  all  the 
graver  symptoms  have  disappeared.  The  bowels  should  be  kept  freely  open, 
and  if  there  is  much  headache  or  fever  an  icecap  is  to  be  applied  to  the  head. 
The  bromides  or  ergot  may  be  given  for  the  purpose  of  controlling  restless- 
ness and  inducing  sleep  or  lessening  the  amount  of  blood  in  the  brain.  After 
the  acute  symptoms  have  disappeared,  small  doses  of  strychnin  may  be 
given  with  advantage.  If  a  localized  suppurative  meningitis  or  cerebral 
abscess  occurs,  trephining  should  be  done  and  the  infected  area  drained. 

L&CEBATION  OF  THE  BBAIN. 

This  is  a  more  serious  lesion  than  uncomplicated  contusion,  and  is  rep- 
resented by  contusion,  a  distinct  rent  of  the  brain,  and  often  of  the  mem- 
branes, with  hemorrhage.  The  rent  may  be  comparatively  slight  in  extent 
or  be  represented  by  a  complete  disorganization  of  a  convolution  or  lobe 
of  the  brain.  Laceration  of  the  brain  is  always  associated  with  hemorrhage, 
which  may  be  slight  in  extent  or  be  verv  profuse,  and  the  cause  of  a  fatal 
termination. 

Symptoms. — ^There  is  usually  unconsciousness,  which  mav  be  com- 
paratively  brief  or  continue  until  the  death  of  the  patient.  In  cases  which 
are  at  all  severe  and  consciousness  has  been  retained  the  patients  are  lethargic 
or  stupid.  They  can  be  roused  but  only  comprehend  indifferently.  In  lacer- 
ations of  the  left  frontal  lobe  there  is  often  delirium  and  hallucinations  and 
the  patients  as  a  rule  have  to  be  restrained.  Tlie  pulse  and  respiration  are 
not  specially  altered.  The  most  characteristic  symptom  c»f  laceration  is  a  rise 
in  temperature.  With  very  few  exceptions,  accordinj^  to  the  tables  of  Phelps, 
there  is  a  rise  in  temperature  during  the  first  twenty-four  hours  and  often 
during  the  first  nine  hours,  or  frr>m  3  tn  6  dei^rees.  and  this  rise  is  main- 
tained or  increased  up  to  the  time  of  the  death  of  the  patient. 

Treatment. — It  should  be  understood  that  laceration  of  the  brain 
Per  se  is  not  amenable  to  surgical  interference.  In  the  local  treatment  an 
icebag  should  be  applied  to  the  head  and  tlien  the  bowels  thoroughly  opened. 
Liquid  food  is  administered  if  necessary  })er  rectum.  In  case  of  uncon- 
sciousness the  urine  should  be  drawn  at  regular  intervals.  If  there  are 
symptoms  of  cerebral  compression  without  fracture,  such  as  unconscious- 
ness, dilated  pupil,  paralysis,  slow  pulse,  and  slow,  stertorous  respiration, 
the  condition  is  almost  certainly  due  to  hemorrhage,  and  a  trephining  should 
be  done,  the  clot  of  blood  removed,  the  bleeding  vessel  ligatecl  and  probably 
the  area  drained  with  a  few  strands  of  catgut. 

GOMPEESSION  OF  THE  BRAIN. 

Compression  of  tlie  brain  is  a  clinical  condition  in  which  the  intra- 
cranial pressure  is  abnormally  increased. 

The  traumatic  causes  of  compression  of  the  brain  arc  intracranial 
hemorrhage,  fracture  of  the  skull,  with  depression,  inflammatory  exudate, 
spreading  oedema,  abscess  and   foreign  bodies. 

The  idiopathic  causes  are  hemorrhage,  tumors  and  abscesses. 
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>VMPT«Mi. — In  c'impressicn  which  is  marked  unconsciousness  is  com- 
pivire.  :he  patient  not  respDmiinir  to  the  loudest  shouting:  tiie  pulse  is  slow. 
i^iwn  '>elr.w  rn:.  rescimtirjn  is  in f refluent,  labored  and  often  stertorous:  one 
'*ir  1>  th  pupils  are  ::Iatd*i  and  do  not  respond  to  light:  the  pupil  en  the 
si.ie  «".f  :he  lesiim  is  u.-iiailv  rhe  one  filiated;  there  is  paralysis,  often  hemi- 
l^'io'^la.  with  lisrurbance  *:r  \o<s  oi  sensation.  If  the  compression  is  circum- 
5cr:i)e;:  and  o'-rricsi.  :he  paralysis  may  he  c«)nlineti  to  a  certain  group  oi 
:vi:<c!es.  as  riii  -e     f  an  arryi.  rhrse  •.u*  the  face  or  of  an  eve.     The  bladder 


ar-i  recri:::*  are  i:si:a!!'.   oaraivzed. 


The  \e:s.'5elii  u>i:al'v  n;ptureci  as  a  result  of  traumatism  are  either  the 
:v:.MIe  n'.enin;^eal  -^r  n::«i«:!e  cerebral,  .-r  5<;me  <mt:  of  their  branches.  In 
:!-.f  f  rn'.er  ca.-e,  a  :::o::  is  'm  far  rhe  m' st  fretjuent.  the  clot  will  be  situated 
•  iirsi'ie  :*  :he  ::ra,  :ha:  -s.  ')e:Aeen  rhe  'iura  and  the  ;?kulL  In  the  latter, 
ir  \\\\\  '".<  -::i:a:e  i  'erA.-en  rhe  hira  and  rhe  brain.  In  hemorrhage  fn^ra 
:/e  nvi-l-ile  ■.:.^rr".rai  r  ■.:.-  ''.rinohes  rhe  cl-t  will  be  situated  along  the 
Sy'.'ian  ri>-:rr.  i:  r!*r  *m.-.^  r  . er  rhe  -iile  ^^i  the  head.  In  hemorrhage 
:'r  v  :i'e  ::.i  !  :'.*-  ::'r*:i::ce.L  "  :e  :!•  :  Ail:  be  sirjated  along  the  course  of  this 
\;--r-!  "  -«-■.«'  :  :"-  "Tt-.^hir-.  in-:  .vi!!  m«:-st  frequently  be  located  in  the 
rsT.-.p'  r,ti  roL:"-  ■'•.  '"'-""m-  -  .-x:.:::  :::^-  r  rhe  base  '^r  over  the  si<ie  of  the  head. 
*:  '.'.'x-  ;---:cr:  r  '  -.irr'-  i-  ry  'I'r  :  rhe  c'.-'t  wi'.l  be  ab»:)ve  the  corresponding 
t.-.r. 

:r  ::v.:-:  '  •■  Vi'v.::  ::■:  •  :-■.  irr-iti  t:  r:-.ar  the  vessel  ruptured  is  not 
r':c:-'-:ir:i .  :!'^;  r-  "«•.••''  *"  -c.ir  :  :':c  in;iiry.  because  not  infrequently 
ri-r!  ::':r.  >  :•.  '.r-.w-r  ."  •  i  y.-.  i-\  :  :".. .  \cs>el  rjptureil  is  upi;n  the  opposite 
-i  Ir:  ■" :  rh-  '..^:\  '.  '     ''   ■   '::.:i:-   "  ■  :  r!:c  :r:;i:r\. 

r>.   -N    *>.  —  !:         .'';—:  r      :'  :".■:     rain  .hae  tw  a  depressed  fracture 

.•  r     ri  :'  r  :^:.  '  ^  .     - :  >       ".c     :    ar     roe.     There  is  usually  no 

it.'-T-.:!!  ■.  f       :>■  :    .>:-^---    rr.  r  '.':.■•  --x-.::   \     :  :;:c  injury. 

.""r.  ^  n.^rr-—  •.  r  :"-._  'r\:.  '/u:  :■  h.o*::-  rrhaii^e.  the  course  of  the 
-;  :t.[»*  ::>  :-  >:  :i!  i-  :'.'.■  '  -.  '."'.r  ;  :ir  -  nr  receives  a  >evere  blow  or  falls 
f  .'  :','..   ".'..'  '-.  '.::-  '..''\  :  ;  '.:■■  '.-  -::::•':  :  *   r  .i  ;<jrii'.:  a^  the  residt  of  the  con- 

:<  r.scir-usness  and  perhaps 
-  c  •::  :iti  n.  .Jther  than  suffering 
f*-')::;  a  ^ii;:^in  -•  n:*:-:-  ::  :  cr;::ii-  f  :\:  w^:::.  r  .dizziness :  after  one,  two  or 
ii:-.rr  li"..i.:r-  ]\r  h'-. •',.::.»•-  «ir"'A<\.  iI^h^r'e^cnt.  aii'!  rinally  completely  uncon- 
"<  •',•]-.  A  1*1;  ;;;ira!-. -:-  of  lu-  iialf  :  ri:c  l»«"I\  ;  the  |)ul>e  is  slow,  the  respira- 
ti'»ii  i-  d-rvv  aii'i  -tcrt'.r .;:.-.  an-!  il:r  ;.)u];il  < -n  t!u*  si.le  .^f  the  lesion  is  dilated 
at"!  'loc>  not  react  to  lij^ht.  In  ^evt-rc-  casos  th.e  unconsciousness  is  ccn- 
tifjnonN  nntil  dcnth.  or  iniii!  tlu-  rt-nioval  (>i  the  clot  by  operative  measures. 
'11. (•  intrrval  of  <on-('ioii>n(>M  after  the  receipt  ui  tlie  injury  and  the  recovery 
f:oni  thf  Ntunnin^^  i^  extremely  imj)ortant  in  a  diai^nostic  sense. 

'flic  srrjuciKf  of  events  is  as  follows:  The  blow  causes  concussion  of 
*\w  brain  and  unronsciousne>s  and  at  the  same  time  ruptures  a  blood  vessel. 
The  j)atient  (juicklv  recovers  from  the  stunninj^  and  only  a^ain  becomes  un- 
consfirMiv;  wlien  enou^di  bI<'K)d  has  poured  out  from  the  ruptured  vessel  to 
cMUse  <'ompres^ion  of  the  brain.  In  cases  in  which  a  lar^e  vessel  is  ruptured 
lb<-  bloofi  ma\  be  jjounvl  out  so  rapidly  that  compression  of  the  brain  from 
the  bjonrl  will  occtir  Ix'foro  the  stimninj^  from  the  blow  has  been  recovered 
ft'oin.     (  onse(juentlv  the  patient  j)a*^ses  from  a  condition  of  unconsciousness 


^\'  '*'^     <1     M  .1 *         '.      '.  .-S 


due  to  the  smnzun^.  i:-  h  rjndni'*r    j:"  imv.ra^r  .•at-ii^--  -jur:  •     v'.rTn/r*rvsi'n. 
of  the  brain  from  rbt  iii:oL  Ciir  v-nmrr  :si   m-r-^.*    v  v-iie-.-iVii «#*:*•:      Itj 
some  cases  in  wfaicii  iinr:niiri.»uiT*i*-  ir  :.»-.•--• -jt',    L»r"  uk  '.  r  r  11  r  :a'"i!* 
suflicient  absorptscm  inz^    :»mrr  ="    tiar  r>i  'j^r.rrrv  i^v. *::**•■   v  ■iip'ji'm-  aii'i 
regains  his  heahh  "irnb:irr:  tht  a;:  -^  a:     -.••rT*;:"  r 

by  the  police,  ir  ar  snr'.Tnairi  >:;-    .  r.-J-i:  .t     «::.•    r-i:- r  ;•   ::**.   *?t:i^:    v:   ijqu^/r 
about  them,  ther  art  ri 
drunk.     In  manv  if 

post  mortem  cxar™:ai}:*r  ■-:•  -v     l   --•  -r- 
the  cause  of  their  m2:»:i5.i-j:'i:  =--:*-:.-       "  v-    . 
compression  are  crzrk^rrri*:^--      •:  :— 
stroke;  and  finallv.  h  =-rr.ir  -.   :  •     r       * 
conditions  may  be  :ci:i**r~.  r   :i-     i.-  -    ;; 
not  unconsdol:^  arii  ri.-    'r   l'   .  - 
patient  is  noi  ptrt.'"  z^..       "•      :   .-     : 
to  pin  points,  the  ^;c.*.3*rr::   jc.-    :    :.i-        >- 
In  urxmia.  pansJvt:^  l-.:   --^-.  -  i."   -..    ■ 
should  alwavs  be  exLTT .'tt :  -  'i.,!."  •  i- 
of  the  vear  and  the  irtr-^t  .--tl  '  • 

will  be  of  advar:iii't   :•:   "l*  -  r   i      .-./' 
flushed,  the  pulse  T<LV.i  *.'.-.  *.         -    •  - 
ranges  from  107  to  :: '-  :>;— - 
the  patient  havlnjr  tar:^r.  :».  >  * 
contents  examinee.     J-,   -^i-^.  -    -.' 

be  watched  for  a  ca.     r  : .      \'  .  "■-.  ■ 
ceciema  of  the  brain  '^-r.'.     -   •   •    .....,, 
usually  makes  it>  a-^TTirc-   .     -     - 
jury,  is  progressive  ar.  !  -  -=  ~  ,     .  . 

It  occurs,  however,  -^zrr'.     .-.  •  -  *    -. - 
however,  is  practical*..  :r.-:  ---•  ■ 
to  a  traumatism  'xcjr-  -,    <•'    *■ -.*    • 
from   hemorrhage.      \'..    .':  :^;.*  <.  ^ 

striate  arterv  occurs  \z\  :yr  :  :  -  *  :.:  . 
usually  in  immediate  j^  r  •  :  ■  r 
pletely  recovered  from  ::.  :  •:  r  •.  ^  >. 
Treatment  ok  \\\.y.'^v\'\\  .-a.  ';':.. 
heads:  extradural  hcm'^rrliaL'''.  ''T  -i/it  .'.:.i' •;  f '.::.<  -  ir'^m  tlu-  micMli.-  menin- 
geal vessel,  and  subdural  he: i  *'rri :;;:."■.  '^r  ti.at  v.  i:i'li  comes  from  a  branch 
of  the   middle   cerebral. 

The  main  branch  of  the  mid'lle  m<iiinj^«:il  artery  may  be  reached  by 
aj^plying  a  trephine  an  inch  and  a  half  behind  the  external  angular  process 
of  the  frontal  bone  and  on  a  line  extendint^  from  this  j^rocess  to  the  external 
auditor^'  meatus.  .\  reasonably  lar^e  disc  of  bone  should  be  reniove<l,  an<l 
if  a  clot  is  found  beneath  the  bone,  the  openinj^  can  be  readily  enlarj^ed  by  .1 
Rongeur  forceps. 

The  posterior  branch  of  the  mid<lle  meningeal  vessel  may  In-  rj-achrd 
by  applying  a  trephine  directly  above  the  external  auditory   mratus.     'Ilii-. 
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FBACTUEES  OF  THE  BASE  OF  THE  SUTLL 

These  fractures  are  either  the  result  of  a  linear  fracture  extending 
torn  the  vault  to  the  base,  or  are  the  result  of  force  applied  to  the  feet,  but- 
tv\k>  or  top  ot  the  head,  or  Xo  the  lower  jaw,  or  of  punctures  through  the 
i\c.  car.  iioso  or  mouth. 

l>aciurv>  K^i  tlie  liase  may  involve  the  anterior,  middle  or  posterior 
ioNs,i       The  ituiKllc  fossa  is  most  frequently  involved. 

V\k  j^ravitx  oi  fractures  of  the  base  is  largely  in  consequence  of  their 

I  cMij;  usuallx  CvMupound,  difficult  to  asepticize  and  frequently  infected. 

S\  Mi'u^MS.  Headache  and  vomiting  with  quickened  pulse  and  respira- 
t.vMi.  a;c  usuallx  rresciu.  In  fractures  through  the  anterior  fossa,  blood  is 
likv\\  tv>  ai»iH\ir  in  a  dav  or  two  in  the  conjunctiva,  and  later  in  the  eyelids. 

I I  i\  vlirticuU  lo  csial^lish  iH^sitively  the  existence  of  a  punctured  fracture 
ilMv^itv^h  ilu'  c\c.  H*»>o  ^T  mouth,  unless  perhaps  there  is  an  escape  of  brain 
M  I^NinK'c  In  ti\u'iiuv<  of  tlio  posterior  fossa  a  symptom  of  importance  i.? 
r-v  a«vM  ^'l  v\\Ii\»K,Nix.  which  reaches  the  skin  and  occiput  outside  of  the 
iM^  xM  il\*  !rax{s^:.:N  I  ho  hKvnl  is  unable  to  pass  directly  up  the  back  of  the 
xNv'Pi.i!  !vv\'  •••  0  M^vcinKMK'c  oi  the  attachment  of  the  deep  cervical  fascia; 
V  i'xv^ixoj^iU  ::  p'.'*^'.'*  .iTvuiihl  the  tips  of  the  mastoids  and  makes  its  appear- 
:"^,«   i-snv-  i!u'  V..V  v'Mx-r  ciirvoj  line  of  the  occipital  bone. 

1\:*m:'v  ti'v-  •!•  xr  cluiraotoristic  and  at  the  same  time  most  frequent 
NV'-P'.v -v  xv   i-.uiiMc  ri  \\w  tnivliilo  fossa  is  bleeding  from  one  or  both  ears. 

:  '••V  ,Nv'.vv  \\\  :!,u-v.!v"v  iiu\'iii;h  the  petrous  portion  of  the  temporal  bone. 

.;.v,s.  ;'.,•.;  w;'/'  !'v»ui:v'  ot  ilic  inoiuhrana  tympani.  The  hemorrhage  often 
,,  !  •.'••.u's  «.';  vi.iN^-.  .M  t.M  a  day  v^r  two,  and  then  is  followed  by  the  escape 
.  •  .;  V  ••>.•.  v'.i^'v'  r\Mv.tu\  i^t  tliin.  serous  tluid.  The  escape  of  fluid  is  in* 
xv.i^v,"  !m  I'-o  /v'.vtu'v'iu  |v»snion  of  the  head  and  by  coughing,  sneezing 
,M  v. !.iMr-^  \  n.ui\iio  «M  ilio  |>vMrv>us  portion  of  the  temp>oral  bone  may 
^r  M«v;s".'.ri.:  I'vif^Ii  tin*  I'lt^iavhian  tube  without  rupture  of  the  membrana 
•\;rp,»i^:  li.ur.jiv'  iIuvH'.l:!!  iho  ]H'trinis  portion  of  the  temporal  bone  may 
iMi'.M*  r.\i.il\^iN  ,^t  I'u'  i.K'ial.  aiidiioiN  or  optic  nerves.  Paralysis  of  one  of 
I'u-sr  tuMM'v  M  mInoii  Ml  v'«Mini\'ii»  n  wiili  the  t)ther  symptoms,  is  usually  con- 

PKm;\oM>  1  iav'tMio<  ot  \\w  1mm*  nui<t  always  be  considered  as  serious 
Ic^ion.v  It  iluMO  i^  an  ah^^iur  ot  vo\iiv  lioniorrhage,  and  the  brain  is  not 
M'riotisl\    iniinv.l,  an«i   iniiviun  van  W  ]Mvvoiuoii,  the  patient  is  likely  to 

ivci'vor. 

Tki  AiMiNr.  rhi>  consists  laii^cK  in  provcnlinj^  infection  if  possible, 
li  tin-  antcri.M-  ov  middle  t'ossa  has  been  opened  thnnij^h  the  orbit  by  some 
forei'Mi  object,  as  a  sharp  stick  i^r  splinter,  which  was  septic,  the  wound  of 
cntraTice  slionld  be  tlioronj^hlv  oxposoil,  splinters  «>f  Ihmic  removed,  the  wound 
aseptici/ctl  and  drained.  This  mav  roi|nirc  the  removal  of  the  eye  or  a 
trephining  thnuiKdi  the  frontal  or  temporal  retjion. 

The  principles  of  treatmetil  in  this  sitnatioti  arc  to  retnove.  if  i)OSsible, 
the  foreign  bodv.  thoroughly  ascjUicize  the  w«>ntul.  and  establish  free 
drainage.  r\>llowing  this  the  wouinl  nuist  be  maintained  in  a  thoroughly 
aseptic  condition  until  healing  has  been  etTected.  Foreign  bodies  which 
have  entered  the  anterior  fossa  thn^ugh  the  nose  and  cribriform  plate  of  the 
ethmoid,  present  serious  difficulties.     In  these  cases  the  nasal  cavity  should 
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be  thoroughly  asq)ticized  and  lightly  plugged  with  iodoform  gauze.  The 
plugging  is  changed  and  the  irrigation  repeated  two  or  three  times  each 
twenty-four  hours.  The  best  drainage  is  secured  through  the  nose.  If 
necessary  the  anterior  fossa  and  horizontal  plate  of  the  ethmoid  may  be 
exposed  by  making  a  large  trephine  opening  through  the  frontal  bone  at 
the  root  of  the  nose,  and  lifting  the  brain. 

ZRACTUBES  OF  THE  PETEOVS  POETION  OF  THE  TEMPORAL  BONE.  WITH 

RTTPTTTBE  OF  THE  MEMBBANA  TTMPANI. 

In  these  cases  the  external  auditory  meatus  should  be  mechanically 
cleansed  with  swabs  of  sterilized  cotton,  soap  and  water.  After  this  the 
meatus  is  gently  irrigated  with  some  mildly  antiseptic  solution,  and  then 
lightly  plugged.  The  naso-pharynx  should  also  be  cleansed,  because  infec- 
tion may  occur  through  the  Eustachian  tube,  to  the  middle  ear,  and  from 
here  infection  mav  reach  the  membranes  at  the  base  of  the  brain.  These 
fractures  are  liable  to  be  complicated  by  injury  to  the  facial  or  auditory 
nerves  with  facial  paralysis  or  deafness  upon  the  side  injured. 

WOUNDS  OF  THE  BBAIN. 

These  are  produced  by  the  kicks  of  animals,  by  falls,  by  penetration  of 
knives,  bullets,  sharp  sticks,  etc.  They  may  be  received  through  the  vault 
or  at  the  base.  In  the  latter  situation  the  wounds  are  most  frequently  re- 
ceived through  the  nose,  orbit  or  mouth.  They  are  all  associated  with 
fracture  of  the  skull  and  are  practically  all  septic. 

The  symptoms  will  vary  with  the  extent  of  the  injury  and  the  region 
injured.  They  may  be  slight  or  very  severe,  (kpendin^  on  the  extent  of  the 
concussion,  contusion  or  laceration  of  the  brain,  as  well  as  upon  the  extent 
and  situation  of  the  hemorrha<2:e,  and  ui>:)n  the  absence  or  pres- 
ence of  infection.  If  infection  takes  |)lace.  there  will  he  headache. 
vomiting  and  fever,  followed  usually  by  delirium.  c«)nia  and  death.  If 
the  injury  to  the  brain  is  not  incompatible  with  life,  and  severe  hemorrhage 
and  infection  can  be  prevented,  the  patient  is  likely  to  recover. 

The  principles  of  treatment  are  to  control  hemorrhage,  if  this  is 
present,  to  shave  the  head  if  the  wound  is  on  the  vault,  and  to  thoroughlv 
asepticize  the  parts,  to  remove  foreij^^n  bodies  that  are  accessible,  and  to 
drain  the  wound. 

Iin:BACBANIAL  INFLAMMATIONS. 

Inflammation  of  the  contents  of  the  cranium  is  nearly  always  of 
pyogenic  origin.  It  frequently  follows  injuries  such  as  compound  fractures. 
middle  ear  disease,  suppurative  inflammatory  |)rocesses  of  the  scalp,  bones 
or  sinuses  of  the  skull.  It  also  may  be  secondary  to  some  one  of  the  infec- 
tious fevers,  suppurative  processes  in  other  i)arts  of  the  body,  osteomyelitis, 
ulcerative  endocarditis  and  suppurative  processes  in  the  limgfs.  The  organ- 
isms reach  the  cranial  contents  in  consecjuence  of  continuity  or  contiguity 
of  the  structure,  or  throup^h  the  lymphatic  or  blood  vessels.  The  organisms 
which  are  most  frequently  the  causative  factors  of  these  inflammations  are 
the  staphylococcus,  strept(H'occus.  pneumoccK-cus.  bacillus  pyocyaneus  and 
the  bacillus  coli  communis. 
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In  middle  ear  disease  the  mastoid,  as  weU  as  the  anlrum  and  attic. 
should  be  freely 'opened  and  drained.  It  should  Ix*  thoroughly  understood 
that  these  processes  may  not  be  entirely  or  principally  jxtra-dmai.  but 
that  the  infection  may  implicate  the  soti  membranes  an<i  brain  snhstancj 
an*!  produce  a  spreading  inflammation  or  a  localized  ab>cess. 

ACUTE  MENIHOO-EKCEPHALITIS. 

This  is  an  infectious  process  whicli  invades  the  mcninu^^'s  au'l  .super- 
ficial parts  of  the  brain.  The  process  not  intre(|uently  i)ccurs  after  com- 
pound fractures.  The  s\mptonis  usually  make  their  appearance  at  the 
end  of  the  second  day  following:  the  injury.  Primarily  tliere  is  a  severe 
and  increasing  headache,  high  fever,  (juick  ])ulse.  cerebral  v')milini^^  intol- 
erance of  light,  constipation,  rvtracte  1  alxlomen,  delirium,  iwitehin^^  of 
muscles,  later  coma  and  slow  pulse,  the  condition  bein;^  uMuilly  followed 
by  death.  In  acute  meningoencephalitis  coniined  l(^  the  vault,  convulsions 
are  frequent.  If  the  atiection  im])iicates  the  structure-  at  ilie  base  of  the 
skull,  retraction  of  the  neck,  oj)tic  neuritis  and  siiuiui   art-  also   freqiuMit. 

Post  Mortem  Conditions. — The  dura  is  thickened  and  congested,  tlu- 
cerebro-spinal  fluid  is  increased  and  turbid  from  ilie  a<lmi\ture  of  i)us  and 
lymph,  the  convolutions  are  flattened  and  « edematous,  the  ventricles  aiv 
distended,  and  the  choroid  i)lexuses  engorged. 

Treatment. — This  should  at  first  be  proi»h\ lactic.  I'\«.ry  wound  in- 
volving the  scalp,  and  especially  the  >knll.  should  be  tlion  )Uglily  cK-ansed 
and  drained.  After  the  process  has  becouu*  establish. •<!,  atteiui)ls  havi^  b. v,! 
made  to  control  the  inflannnatir'U  by  trephining,  :i>«.piici/in.L:  and  drainini^- 
the  infected  area.  The  process,  however,  when  Muce  t"-tabh>hrd.  srcus  lu-- 
yond  surgical  control.  Cold  should  be  a])plied  i<»  ilu-  h.ea<l.  the  b*  iw  i.K  U.-pt 
open  and  pain  relieved. 

SUBACUTE  MENINGITIS. 

This  form  of  inflammati«)n  s^Mn-'linies  conus  ou  at  a  lau-  dalr  follow- 
ing an  injury.  The  postponement  of  the  >yni:»tonis  ma\  b*.  dur  to  a  Icn- 
sened  virulence  of  the  infection,  the  small  nuuibrr  of  ;nicr<  •-«»r^anisni>. 
or  it  may  be  due  to  the  j)rocess  bcini:-  <lor:nant  fo;-  a  tnuv.  TIk-  >yiU])toin'=^ 
are  similar  in  character.  Inn  less  si-vere  than  in  th.r  acute  case>.  Th-'  irraL- 
ment  is  practically  the  same  as  for  the  acuu-  ca^cs. 

INFECTIVE  THROMBOSIS  OF  THE  SINUSES. 

The  lateral,  longitudinal  and  cavernous  siuu>rs  nia\  becouie  infected. 
The  infection  may  follow  injuri.'^  of  the  hea'i  (ir  seal]),  irxsipelas  and  sup- 
purative affection  of  the  face  and  no>r.  rhr<»niho>i>  of  the  lateral  smns  is 
most  frequently  the  result  of  middle  ear  diseasr.  I 'ath(»lo:iically  the  con- 
dition is  like  a  septic  i)hlebitis.  The  simis  In-comes  plu^i;ed  wiih  a  ihn^m- 
bus.  which,  being  sei)tic,  breaks  up  into  innumerable  emboli.  The  sinus 
and  the  surrounding  tissues  ma\  Ix  the  site  of  abscess  formation. 

The  symptoms  are  rej^re^eiUtMl  1)\  severe  pain  in  the  hea<l.  most  acute 
over  the  site  oi  the  thrombus,  high  fever,  vomiting,  chills  :m<l  sweating. 
The  lungs  may  become  inv(»lve<l  and  there  may  be  dyspncea :  or  the  '•symp- 
toms may  be  largely  those  of  i)y.'emia.  If  the  cavernous  sinus  is  involved, 
marked   exoj)hthalmos   with   congestion   of   the  eyelids   is   usually   present. 
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In  middle  ear  disease  the  mastoid,  as  weU  as  the  antrum  and  attic, 
should  be  freely  opened  and  drained.  It  should  be  thoroughly  understood 
that  these  processes  may  not  be  entirely  or  principally  extra-dural,  but 
that  the  infection  may  implicate  the  soft  membranes  and  brain  substance 
and  produce  a  spreading  inflammation  or  a  localized  abscess. 

ACUTE  MENIHOO-EKCEPHALITIS. 

This  is  an  infectious  i)rocess  which  invades  tiie  meninges  anrl  super- 
ficial parts  of  the  brain.  The  process  not  infrequently  occurs  after  com- 
pound fractures.  The  symptoms  usually  make  their  appearance  at  the 
end  of  the  second  day  following  the  injury.  Primarily  there  is  a  severe 
and  increasing  headache,  high  fever,  (juick  ])ulse.  cerebral  vomiting,  intol- 
erance of  light,  constipation,  rclractel  ab(k)mcn,  delirium,  twitching  of 
muscles,  later  coma  and  slow  pulse,  the  condition  bein.:^  usually  followed 
by  death.  In  acute  meningo-cncephalitis  confined  to  the  vault,  convulsions 
are  frequent.  If  the  atTection  implic;ites  the  structilres  at  the  base  of  the 
54cull,  retraction  of  the  neck,  optic  neuritis  and  squint  are  also  frequent. 

Post  Mortem  Conditions. — The  dura  is  thickened  and  congested,  the 
cerebro-spinal  fluid  is  increased  and  turbid  from  the  admixture  of  pus  anil 
lymph,  the  convolutions  are  natlene<l  and  (edematous,  the  ventricles  are 
distended,  and  the  choroid  plexuses  engorged. 

Treatment. — This  should  at  first  be  prophylactic.  Every  wound  in- 
volving the  scalp,  and  especially  the  skull,  shoid<l  be  thoroughly  cleansed 
and  drained.  After  the  process  has  beconiL-  established,  attempts  have  been 
made  to  control  the  inrtamniatinn  by  trephining,  asejUicizing  and  draining 
the  infected  area.  The  process,  however,  when  once  established,  seems  be- 
yond surgical  control.  Cold  should  be  ap])]ie(l  to  the  head,  the  bowels  kept 
open  and  pain  relieved. 

SUBACUTE  MENINGITIS. 

This  form  of  intlammaticMi  sonv/times  conies  on  at  a  late  date  follow- 
ing an  injury.  The  postj^onement  of  the  symptoms  ma\  be  due  to  a  les- 
sened virulence  of  the  infection,  the  small  number  of  micro-organisms. 
or  it  may  be  due  to  the  process  being  dormant  tor  a  time.  The  symptoms 
are  similar  in  character,  but  less  severe  than  in  tlii'  acute  cases.  The  treat- 
ment is  practically  the  same  as  f<»r  the  acute  cases. 

INFECTIVE  THROMBOSIS  OF  THE  SINUSES. 

The  lateral,  longitudinal  and  cavernous  minuses  may  become  infecteil. 
The  infection  may  follow  itijuri-js  <u"  the  heail  or  scalp,  erysipelas  and  sup- 
purative afi^ection  of  the  face  and  nose.  Tlirombo.sis  of  the  lateral  sinus  is 
most  frequently  the  result  of  middle  ear  disease.  Patholoo-ioally  the  con- 
dition is  like  a  septic  phlei)itis.  The  sinus  l)ecomes  plugged  with  a  throm- 
bus, which,  being  se])tic,  breaks  up  into  innumerable  emboh.  The  sinus 
and  the  surrouncling  tissues  may  l;e  the  site  'U*  abscess  formation. 

The  symi)toms  are  rej)resented  l.)y  severe  pain  in  the  head,  most  acute 
over  the  site  of  the  thrombus,  high  fever,  voniiiing.  chills  an<l  sweating. 
The  limgs  ma^t^^K%n^^.  involved  and  there  may  be  dyspn<ea ;  or  the  symp- 
toms may  u.jse  of  py.'emia.  If  the  cavernous  simis  is  involved, 
marked  xvith   congestion   of  the  eyelids  is   usually   present. 
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If  the  superior  longitudinal  sinus  is  the  site  of  the  thrombus,  the  veins  of 
the  scalp  and  forehead  will  be  turgid,  and  there  is  likely  to  be  tenderness 
in  the  scalp  over  the  seat  of  the  lesion,  and  epistaxis.  In  thrombosis  of 
the  lateral  sinus  the  general  symptoms  are  those  of  a  severe  infection, 
high  fever,  vomiting,  chills,  and  pain  in  the  side  of  the  head,  and  an 
indurated  swelling  which  extends  into  the  neck  at  the  site  of  the  internal 
jugular  vein.  The  region  of  the  lateral  sinus  is  very  tender.  There  will 
usually  have  been  a  chronic  discharge  from  the  ear  which  at  the  time  of 
the  onset  of  symptoms  disappears.  Suppuration  may  occur  outside  of  the 
sinus  and  in  the  surrounding  tissues. 

Treatment. — If  the  thrombus  is  situated  in  the  lateral  sinus,  this 
should  be  exposed  by  applying  a  trephine  one  inch  behind  the  external 
auditory  meatus.  Pus  will  often  be  found  outside  of  the  sinus,  and  if  this 
is  the  case  it  should  be  carefully  washed  away.  The  sinus  is  then  explored 
with  a  hypodermic  needle,  and  if  it  contains  coagulum  the  internal  jus^ular 
vein  should  be  exposed  by  making  an  incision  along  the  anterior  border  of 
the  sterno-mastoid,  ligating  the  internal  jugular  well  below  the  seat  of 
the  thrombus,  so  that  in  the  manipulations  no  more  infected  emboli  may 
enter  the  general  circiilalion.  The  sinus  is  then  thoroughly  opened  and 
washed  out.  When  all  the  clot  has  been  removed  hemorrhage  will  occur 
from  the  proximal  end  of  the  sinus  and  can  usually  be  controlled  readily 
by  a  plug  of  gauze.  If  tlie  vein  in  the  neck  is  thrombosed,  it  should  be 
opened  and  washed  out.  The  wimnds  are  then  lightly  packed  and  dressings 
applied. 

ABSCESS  OF  THE  BRAIN. 

Abscess  of  the  brain  is  the  result  here,  as  elsewhere,  of  either  pyogenic 
or  tubercular  infection ;  in  the  great  majority  of  cases  it  is  due  to  pyogenic 
infection. 

The  predisposing  factors  are:  (i)  Injuries  of  the  head,  including 
lacerations  of  the  scalp,  and  compound  fractures.  In  these  cases  the  pus 
is  usually  superficial.  It  may,  however,  be  situated  deeply  in  the  structures 
of  the  brain,  and  be  due  to  a  punctured  wound  or  to  infection  carried  in 
by  the  lymphatics  or  blood  vessels.  Infection  is  especially  likely  to  occur 
if  there  has  been  a  contused  or  lacerated  area  within  the  brain. 

(2)  It  may  arise  as  the  result  of  an  abscess  or  suppurative  process  in 
the  scalp,  the  infection  reaching  the  brain  by  continuity  of  tissue. 

(3)  Nearly  one-half  of  the  cases  of  cerebral  or  cerebellar  abscess  are 
due  to  chronic  otorrhoea,  in  which  the  petrous  portion  of  the  temporal  bone 
has  become  necrosed  or  infected.  In  these  cases  the  infection  may  reach 
the  brain  in  consequence  of  the  continuity  of  structure,  through  the  cir- 
culation, or  the  infection  may  spread  from  the  tympanic  cavity  or  mastoid 
to  the  membranes  and  from  there  to  the  brain  substance.  The  abscess  in 
these  cases  is  situated  as  a  rule  either  in  the  tcmpero-sphenoidal  lobe  or 
in  the  anterior  portion  of  the  lateral  lobe  of  the  cerebellum. 

(4)  An  abscess  may  be  secondary  to  infection  of  the  frontal  sinus, 
in  which  an  acute  osteomyelitis  has  occurred.  The  pus  in  these  cases  is 
usually  situated  in  the  anterior  portion  of  the  frontal  lobe. 

(5)  The  process  may  be  secondary  to  infection  of  the  ethmoidal  or 
sphenoidal  sinuses  or  to  thrombosis  of  the  cavernous  sinus  (Fig.  287). 
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and  reinserted,  taking  a  slightly  different  direction.  When  the  pus  cavity 
is  reached  the  opening  is  enlarged  by  separating  the  blades  of  the  forceps 
and  withdrawing  them  in  this  position.  A  small  drainage  tube  is  then 
inserted  and  the  abscess  cavity  gently  syringed  out.  For  the  puqx^se  of 
opening  an  abscess  in  the  cerebellum,  a  suitable  ilap  is  turned  down  below 
a  line  extending  from  the  inion  to  the  exlernal  auditory  meatus,  the  fascia 
and  muscular  tissue  scraped  away,  and  a  gouge  applied  one  and  one-half 
inches  behind  the  external  auditory  meatus  and  one- fourth  of  an  inch  below 
Reid*s  base  line.  After  the  removal  of  the  bone,  the  dura  is  incised  and 
the  cerebellum  punctured  with  a  grooved  director.  If  an  abscess  is  found 
it  is  treated  as  in  the  case  of  an  abscess  of  the  cerebrum. 

EPILEPSY. 

There  has  been  a  good  deal  of  indiscriminate  operating  for  the  cure 
of  epilepsy;  consequently  but  few  cases  have  been  relieved  in  proporti(3n 
to  the  number  operated  on.  It  seems  pretty  well  established  at  tlie  present 
time  that  the  only  cases  of  epilepsy  which  are  benotited  l)y  operation  are 
those  which  partake  of  the  Jacksonian  type — that  is.  those  in  which  con- 
sciousness is  not  lost,  and  the  convulsive  seizure  (I<ks  nut  become  general, 
but  is  confined  to  a  certain  group  of  muscK\^. 

CONGENITAL  EPILEPSY. 

This  is  often  the  result  of  some  injury  at  the  time  of  birth.  There 
may  also  be  other  manifestations  of  cerel^ral  mischief,  such  as  spasms. 
paralysis  or  defective  growth.  Jf  the  seizures  remain  local,  an  early  v)pera- 
tion  is  indicated. 

TRAUMATIC  EPILEPSY. 

This  is  a  fonn  that  is  most  often  anicnahlc  to  surgical  treatnuMit.  The 
exciting  cause  of  the  epileptic  seizure  may  Ik-  (  i  i  iKuralp^ic  or  irrital)lo 
cicatrices  in  the  scalp,  (2)  a  dci^ressed  i)orii()n  of  tlu*  skull  as  a  result  of 
fracture,  (3)  excessive  callous  followinj^  fracture.  14)  a  localized  menin- 
gitis, the  result  of  traumatism  and  attended  usually  with  lieuiorrliaije  or 
fracture. 

The  symptoms  will  de])end  u])on  tlie  area  afteeted.  In  favorabh-  cases 
there  will  be  convulsive  seizures,  always  iiu])lieatin]^;  a  certain  grouj)  of 
muscles.     These  seizures  may  reuniin  local  or  become  general. 

Treatment. — Neuralgic,  irritable  or  inllamed  cicatrices  should  be 
excised,  especially  if  pressuie  upon  iheni  excites  au  e])ileplic  seizure  or 
aura.  It  should  be  remembered,  however,  that  oi)eralive  measures  to  be 
successful  must  be  undertaken  early,  before  the  epile])tic  habit  becomes 
established.  If  more  than  two  year>  have  i)assc(l  since  the  fu'st  epileptic 
seizure,  operative  measures  are  usu.illy  useless.  As  state<l.  all  neuralgic 
and  sensitive  scars  should  he  excise<l,  de])resse<l  houe  should  he  raised  or 
removed,  and  if  there  are  thickened  membranes  corres])ondinjL^  \o  the  site 
of  the  nervous  discharj^e  they  should  he  excised.  an<l  even  the  discharging 
nerve  center  may  be  removed.  Where  the  membranes  are  adherent  to  the 
bone,  sterilized  gold  or  silver  foil  may  be  placed  between  these  structures 
for  the  purpose  of  preventing;  suhsecpient  adhesions. 
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lEAUlIATIC  IH8AIITT. 

This  is  a  condition  following:  an  iniun*  as  a  causative  factor.  If  there 
is  a  pathi  logical  lesion,  such  as  a  tender  cicatrix  or  depressed  bone,  or 
probable  injury  to  the  membranes  or  brain,  the  diseased  structures  should 
be  renK»ved. 

IHYETESATE  HEABACHE. 

C Occasionally  an  injury  to  the  scalp,  skull,  membranes  or  brain  is  fol- 
lowed by  an  inveterate  headache,  making  the  f>atient*s  life  unenjoyable  and 
even  miserable.  In  these  case>.  if  there  is  a  tender  cicatrix,  inflamed,  thick- 
ened or  depressed  bone,  or  probably  adherent  membranes,  these  structures 
should  be  removed. 

HERNIA  CEBEBSI. 

By  this  is  nieani  the  protrusion  of  brain  substance  through  an  artificial 
opening  in  the  skull.  The  condition  is  caused  either  b>  an  mcrease  in  the 
intercranial  pressure  or  to  sepsis.  In  case  of  inoperable  cerebral  tumors, 
if  the  skull  is  trephined  and  dura  incised,  the  brain  in  consecjucnce  of  the 
increase  oi  the  intercranial  pressure  will  project  strongly  into  the  wound 
and  beneath  the  scalp,  after  this  has  been  turned  down.  In  cases  of  com- 
pound fracture  and  in  operations  upon  the  brain,  when  ine  dura  remains 
quite  widely  open,  if  infection  occurs,  hernia  cercbii  is  likely  to  follow. 
This  is  uccasioned  by  the  rapid  growth  of  granulation  tissue  taking  origin 
fr«-'m  the  neur('.i;!ia.  This  growth  takes  the  form  of  a  fungous  mass,  is 
very  soft,  gn>\\s  ranidiy.  bleeds  easily,  pulsates  vigorously,  and  gives  off  a 
most  disa^rreeable  tmIof  unless  treated  vigorously  with  disinfectants. 

TKF\r.\rKNT. — IVophylactic.  Infection,  if  possible,  should  be  prevent- 
ed and  the  dura  closed,  as  a  hernia  cannot  take  place  unless  the  dura  is 
t'j)en.  and  usually  (loe>  uoi  occur  unless  the  part  has  become  infected. 

A  commencing  hernia  cerebri  should  l)e  frequently  and  very  thoroughly 
cleansetl  an«l  })res>ute  made  by  the  use  of  a  compress  and  bandage.  If 
the  fungou.s  mass  c<>ntinues  io  grow  it  may  be  excised  and  even  cauterized. 
th«»r«>uglily  cleansed  and  over  this  area  a  zinc  ointment  applied  upon  a 
cl«ith,  and  then  a  comj>ress  and  bandage.  There  need  be  no  fear  ordinarilv 
(if  excising  a  fungous  mass,  because  although  it  seems  to  be  made  up  of 
brain  tissue,  it  is  in  reality  made  up  of  granulation  tissue. 

HAEE-LIP. 

Hare-lip  is  a  congenital  defect  of  varying  extent.  It  is  spoken  of  as 
being  c(»niplete  and  incomplete.  In  the  complete  hare-lip  the  fissure  ex- 
tends into  the  nostril,  in  incomplete  it  only  extends  through  the  lip.  Hare- 
lij>  is  also  spoken  of  as  being  simj)le,  when  the  cleft  is  confined  to  the  soft 
parts :  alveolar  when  the  alveolus  is  also  cleft :  complicated  when  asso- 
ciated with  cleft  palate:  unilateral  if  upon  one  side,  and  bilateral  if  both 
sides  are  cleft.  There  is  some  difference  of  opinion  as  to  the  exact  method 
of  failure  of  develojmient  by  which  a  hare-lip  is  produced.  The  defect  is 
seemingly  caused  by  a  failure  of  unic^i  between  the  internal  nasal  on  the 
inside  and  the  external  nasal  maxillary  processes  on  the  outside.  If  the 
cleft  involves  the  alveolar  border  it  is  placed  either  between  the  maxillar}" 
and  intermaxillarv  bone,  that  is  external  to  the  lateral  incisors,  or  it  is 
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Fig.    288.-SinBk-   Ik 


situated  between  the  iiiciscir  toetli.  A  liart-Iip  wliicli  txteii'ls  into  the  nose 
causes  flattening  and  defDnnity  of  thnt  siili-  <>i  tin.-  niisc.  in  (buble  hare- 
lip the  central  porticiii  is  nfUMi  sliurttr  llian  tht-  niiiaiiider  of  llie  lip,  ami 
projects  strongly  forwards.  w!iilv  tlu'  niise  at  its  ti|)  is  ■.isually  very  llat. 
The  cleft  inav  be  but  a  slij^iit  n'^icl?.  inijilifatiiit,'  but  little  more  than  :he 
border  of  the 'lip.  or  extend  eniirciy  thron-Ii  the  hard  an.l  snfi  palate.  The 
cleft  is  most  frequently  litnatcd  upon  ihi'  left  siilf.  The  two  margins  of 
the  lip  are  very  often  uuetjual  in  deptli  I  I'i^-.  jXS). 


Trf.at.mrnt. — L.'i 
operation  is  between  the  thin 
children  should  not  be  optra 
a  child  should  not  be  opcral' 
mer  (Fig.  289). 

The  objects  to  Ik  attain 
union;    second,  lo  (!b\iate  a 
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the  lip,  after  union,  of  the  same  depth :  fourth,  to  have  the  veniiihon  border 
exactly  upon  the  same  line ;  fifth,  to  procure  a  strong  and  broad  union  (Fig. 
590). 

In  an  ordinary  case  the  operation  is  carried  out  as  follows:  The  child 
is  lightly  anaesthetized  and  securely  held  in  the  lap  by  a  nurse.  A  second 
nurse  supports  the  head.  The  operation  is  commenced  by  seizing  the  lip 
at  the  lower  borders  with  catch  forceps.  The  lip  is  then  turned  upwards 
and  the  mucous  membrane  and  muscular  structures  connecting  it  with  the 
gums  freely  and  quite  widely  divided.  This  is  necessary  in  order  to  be  able 
subsequently  to  approximate  the  surfaces  without  tension.  The  next  step 
is  the  paring  of  the  edges  of  the  cleft.  This  may  be  accomplished  by  enter- 
ing a  sharp,  slender  knife  just  above  the  apex  of  the  cleft  and  carrying  the 
incision  downwards  and  outwards,  so  that  it  will  be  convex  externally. 
The  beveled  edge  of  the  lip  must  l)e  entirely  removed ;   and  just  before  the 
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Fig.  292. 
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iMg.    294. 


knife  reaches  the  vcnnilion  l)or(Kr  it  may  l)c  luriK'd  inwards  so  as  to  make 
the  lower  ecl;:^c  full  and  protrude  sli:^liil\  attor  union.  After  the  two  sides 
have  been  pared  the  vormiliDU  borders  are  accurately  united  with  silkworm 
gut,  the  needle  passini^-  tlirotii^h  all  ot"  tlie  structures  excepting  the  mucous 
membrane.  Three  or  four  additirnial  stittires  are  then  introduced,  after 
which  the  lij)  is  turne<l  upwards  and  two  or  three  catjL^ut  sutures  made  to 
unite  the  mucous  surfaces.  The  line  of  incision  should  then  l)c  supported 
by  j)lacing  a  pledget  of  gauze  directly  over  the  stitures,  and  carrying  a 
piece  of  adhesive  plaster  from  one  cheek  to  the  other,  pressing  the  cheeks 
forward  as  the  adliesive  plaster  i^  applied. 

If  the  alveolar  border  is  cleft,  the  surfaces,  if  not  far  separated,  may 
be  freshened,  forced  together  and  united  with  catgut. 

In  doul)le  hare-lip  the  intermaxillary  portion  should  ordinarily,  if 
prominent,  be  forced  backwards  into  ])lace,  when  the  central  skin  portion 
may  be  pared  cither  in  the  form  of  a  S(|uare  or  in  that  of  a  \'.     The  lateral 
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flaps  are  then  cut  so  as  to  approximate  this  V-shaped  or  square  piece  and 
united  below  it  in  the  median  line  (Figs.  291,  292,  293  and  294). 

KACEOCHEHIA.  OB  HTPEBTBOFHT  of  the  UPS. 

This  may  be  a  congenital  condition  in  which  some  portion  or  all  of 
the  lip  becomes  greatly  hypertrophied.  In  the  congenital  cases  the  en- 
largement is  due  to  a  chronic  lymphangiectasis. 

The  treatment  consists  in  removing  a  \'-shaped  piece  from  the  aflFected 
portion  of  the  lip.  The  acquired  form  is  usually  either  tubercular  or  syph- 
ilitic, or  the  process  may  be  due  to  a  chronic  lymphangitis,  the  result  of 
pyogenic  infection.  If  the  process  is  due  to  syphilis,  internal  treatment 
should  be  administered ;  otherwise  the  affected  and  enlarged  portion  of  the 
lip  may  be  excised. 

STrFFI»ATION  WITHIN  THE  ANTRUM-EMPYEMA  OF  THE  MAXILLABT 

SINUS. 

This  process  may  be  acute  or  chronic.  It  usually  has  its  origin  either 
from  an  infectious  process  within  the  nose,  or  within  an  adjacent  tooth 
socket.  In  the  chronic  form  ihere  is  an  mterniittent  discharge  of  pus  from 
the  nose,  with  pain  and  heaviness  within  the  antrum.  The  pus  varies  con- 
siderably in  amount  and  makes  its  appearance  when  the  i»atient  holds  his 
head  forward  or  to  the  opposite  si'le.  In  the  acute  cases  the  opening  from 
the  nose  to  the  antrum  is  often  partially  or  completely  cljsed,  and  the  pus 
is  retained,  causing  severe  pain,  high  fever  and  often  mark^'d  swelling  in 
the  soft  parts  over  the  antrum.  The  antrum  in  these  case-,  is  very  tender 
to  pressure. 

Diagnosis. — This  is  cstal)lishe(l  by  considering  the  intermittent  dis- 
charge of  pus  from  the  nose,  which  is  favored  by  the  dependent  position 
of  the  head,  by  the  pain  and  tcndernc^ss,  and  by  tians-illumination. 

Treatment. — l/nder   onHnarv   conditions   the   antrum   is   drained   bv 

w 

incising  the  mucous  membrane  above  tlie  bicuspid  and  first  molar  teeth, 
and  then  gouging  an  openinji  in  tiie  anterior  wall  of  the  antrum,  sufficient 
to  admit  the  finger.  In  chronic  cases  tliere  may  be  innumerable  j)olypi 
attached  to  the  walls  of  the  antrum.  When  this  condition  is  ])resent  the 
walls  of  the  antrum  should  be  tlioroit^hly  curetted,  care  being  taken,  how- 
ever, not  to  use  sufficient  force  to  cause  a  fracture  of  the  bone.  If  the 
opening  into  the  nose  is  narrowed  or  obstructed,  preventing  drainage,  it 
should  be  enlarged.  The  cavity  should  be  thoroughly  syringed  out  two  or 
three  times  each  twenty-four  h<»urs,  with  some  mildly  antisej)tic  solution, 
and  the  drainage  maintained  until  the  pus  disapj)ears.  In  acute  cases  drain- 
age may  be  established  through  the  cavity  nf  a  previously  extracted  tooth. 
If  a  dead  root  has  been  the  occa>iou  of  the  infection,  this  should  be  ex- 
tracted and  the  cavity  drained  through  the  alveolus. 

DEPRESSION  OF  THE  BRmOE  OF  THE  NOSE. 

(For  fracture  of  the  nasal  l>ones,  see  ('ha])ter  on  I'Vactures. ) 
This  may  be  the  result  of  a  flepresM-d  fracture,  of  syphilis  or  tul>crcu- 
losis,  or  be  congenital  in  origin.     When  occurring  as  the  revr.lt  of  a  de- 
pressed fracture,  the  depre^^scl  lK»ne  should  be  immediately  raised  and  held 
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in  position  by  packing  that  nostril  with  iodoform  gauze.  The  packing  is 
removed  each  day,  the  cavity  syringed  out  and  fresh  gauze  reintro<iuced. 

In  cases  in  which  the  position  of  the  bone  cannot  be  corrected,  sub- 
cutaneous injections  of  paraffin  have  been  resorted  to  with  success.  Paraffin 
is  employed  which  melts  at  i  lo  degrees  F.  This  is  slowly  injected  into  the 
subcutaneous  tissue  over  the  site  of  the  defect,  and^molded  into  shape.  At 
the  time  of  the  injection  pressure  with  the  fingers  must  be  made  about  the 
defect,  to  prevent  the  paraffin  invading  the  surrounding  loose  tissues. 

But  a  small  amount — that  is,  15  to  30  minims,  should  be  injected  at  a 
sitting.  The  injections  may  be  repeated  as  soon  as  the  reaction  lias  sub- 
sided. 

FAETIAL  OR  TOTAL  DESTRUCTION  OF  THE  NOSE. 

This  may  result  fn^n  traumatism,  from  syphilis  or  from  malignant 
processes.  The  defc^rniiiy  is  extremely  unsightly  and  various  methods 
have  l)ecn  practiced  for  its  correction.  If  the  bridge  of  the  nose  is  largely 
retained  the  correction  of  the  deformity  is  not  difficult.  Various  metho<ls 
of  rhiiu)plasly  have  been  followed.  \Vhen  the  defect  is  confined  to  the 
ahe  of  the  nose,  or  is  of  limited  extent,  the  flap  is  usually  taken  from  the 
chct'k :  the  bonlcrs  of  the  defect  are  freshened  and  then  a  flap  is  marked 
out  upon  the  cheek  one-third  larger  than  the  defect,  with  its  pedicle  toward 
the  nose.  The  llap  is  then  dissected  up,  twisted  on  its  pedicle,  and  stitched 
to  the  freshened  niari^ins  of  the  defect.  The  wound  from  which  the  flap 
was  taken  is  closed  by  suture  or  skin  i^rafting.  When  the  flap  has  been 
thorouj;hlv  united  the  pedicle  is  divided  and  the  redundant  tissue  cut  awav. 
In  eases  in  wliieli  the  major  p(^rtion  oi  the  nose  has  to  be  built  up,  the 
tlap  is  taken  either  from  the  forehead  or  arm.  In  the  fonner  case  the 
periosteum  and  superlioial  layer  of  the  bone  are  removed  for  the  purpose 
of  ^ivin^^  lirmni'ss.  shape  and  form  to  the  new  nose. 

When  tlh'  llap  is  taken  from  the  arm  the  hand  has  to  be  bound  to  the 
head  until  union  is  complete. 

In  eases  iu  whieh  nuieh  of  the  n(tse  has  to  be  rebuilt,  it  is  well  to  make 
:i  jiattern  on  paper  of  the  desired  size  of  the  dap,  and  to  lay  this  down  upon 
the  h.ieheatl.  and  mark  out  the  area  with  an  indelible  pencil.  Otherwise 
the  llap  is  oiti'u  found  to  he  mi^sha;  en  and  too  small.  The  pedicle  in  case 
the  llap  is  taken  from  the  forehead  should  he  narrow,  not  more  than  three- 
h»urths  of  an  ineh  in  width,  and  he  situated  somewhere  near  the  root  of 
the  nose.  It  has  been  recommended  that  the  pedicle  include  the  supra- 
orbital artery  and  nerve. 

FOREIGN  BODIES  IN  THE  NOSE. 

Children  often  insert  within  the  nose  beans,  peas,  buttons  and  other 
foreign  substances.  A  dry  bean  or  pea  will  swell  up  with  the  absorption  of 
moisture  and  cause  ohstriTCtinn  (»f  that  side  of  the  nose.  A  hard  substance 
will    cause   ulceration. 

in  case  of  acute  discharu:e  from  the  nose,  without  assignable  cause, 
the  nares  should  be  examined  tor  foreiji^n  bodies.  The  f^reij^n  bodv.  if  in 
the  anterior  portion  (^f  the  nares.  can  readily  be  extracted  bv  introducing 
some  flat  instrument,  like  a  long-handled  ear  spoon,  or  a  grooved  director 
or  a  slender  curette,  al>ove  and  behind  the  foreign  substance,  and  then  by 
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pressure  dragging  it  out  of  the  nostril.  In  children  head  and  hands  must 
be  held  during  this  process.  The  nose  after  the  extraction  should  then  be 
gently  syringed  with  some  mildly  antiseptic  solution. 

OZENA. 

This  name  is  now  applied  to  an  atrophic  rhinitis — rhinitis  sicca.  The 
condition  is  most  frequency  found  in  young  women,  and  may  be  the  result 
of  traiunatism,  the  exanthematous  diseases,  tuberculosis  or  syphilis,  or  be 
the  result  of  a  long  continued  and  chronic  inflammation  of  the  mucosa.  The 
mucous  membrane  is  often  atrophied,  the  nostrils  are  unduly  open,  while 
the  secretions  cling  as  crusts  to  the  mucous  surfaces.  The  retained  secre- 
tions undergo  decomposition  and  are  most  offensive.  There  is  associated 
chronic  pharyngitis. 

Treatment. — ^Tbe  nasal  cavity  should  be  kept  clean  and  free  from  de- 
composing secretions  and  crusts  by  frequent  douches.  After  thorough 
cleansing  a  bit  of  medicated  gauze  or  cotton  may  be  introduced  into  the 
nostril  for  the  purpose  of  lessening  the  space  and  causing  a  greater  secre- 
tion, and  thus  preventing  the  formation  of  crusts. 


Fig.  295. — Cutting  forceps. 


ADENOIDS. 

Under  normal  conditions  the  mucous  membrane  of  the  naso-pharynx 
is  the  seat  of  a  considerable  amount  of  lymphoid  tissue  which  in  some  cases 
becomes  markedly  hypertrophied.  This  adenoid  tissue  is  usually  widely 
distributed  over  the  roof  and  posterior  wall  of  the  naso-pharynx.  It  occurs 
as  soft,  irregular  masses,  which  are  very  vascular,  and  bleed  readily  on 
contact  Between  the  masses  of  adenoid  tissue  there  are  furrows  or  foci 
which  contain  innumerable  bacteria.  The  process  is  usually  associated  with 
enlarged  tonsils  and  a  chronic  rhinitis.  It  occurs  in  children  a^d  especially 
in  those  of  a  strumous  habit.  It  is  said  to  be  much  more  frequent  'n  large 
cities  than  it  is  in  the  country. 

In  consequence  of  the  pressure  of  these  growths,  or  infection,  the 
patency  of  the  Eustachian  tubes  is  often  interfered  with  and  some  degree 
of  deafness  produced. 

Symptoms. — These  are  in  the  main  due  to  interference  with  normal  res- 
piration. The  naso-pharynx  is  often  obstructed  and  the  child  is  obliged  to 
breathe  through  its  mouth.  Consequently  the  facial  expression  is  usually 
characteristic.  The  mouth  is  half  open  and  the  aire  nasi  are  drawn  in  with 
each  inspiration.  The  nose  is  pinched,  and  the  facial  egression  is  dull, 
heavy  and  listless.    The  child's  mentality  is  interfered  with,  and  it  gets  on 
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pcorlv  at  >ch»>:'*:.     When  asleep  the  child  breathes  with  difliculty,  snored 
loudly  and  r'ften  seems  to  choke.    There  is  often  a  good  deal  of  secretion- 
in  the  na>».-|'haryr.x.   which  is  hawked  out  with  difticulty.     The  cliild'^ 
chest  often  becomes  i^ aliened  m  consequence  of  the  difficulty  of  respiration- 

If  riiA  treated,  the  condition  is  usually  recovered  from  by  atrophy  of 
the  aden«jiJ  tissue  at  ••r  abc«ut  adult  aire.  Thi>  atrophy,  however,  is  acqitiredL 
at  a  great  c«.»Si  lo  the  c'lild  in  the  wav  of  physical  and  mental  development. 

DiAGNosis. — In  a«Miiion  to  the  symptoms  already     enumerated,     the 
diagnosis  is  estabiisluni  by  Misertine:  the  linger  behind  the  soft  i>alatc  into- 
the  naso-pharynx.  when  ilie  sc»fi.  irregular  masses  of  adenoid  tissue  will 
readily  be  felt. 

Treatment. — In  well-nMrketl  cases  this  consists  of  the  removal  of  the 
adenoid  tissue,  which  i-  -."Ue  uniler  an  amesthetic  with  instniments  s|x^cially 
devised  for  the  puq>  ^se.  Thtse  instruments  are  usually  cutting  forceps  and 
curettes  bent  iiU^ui  oul-  inch  in  m  the  extremity  to  a  right  angle  {  Figs. 
295  ami  -><.<»•.  The  iV^rcop-i  are  iniRxluced  behind  the  velum,  and  the  soft 
and  pn»jectini:  tissue  ^if:*.!!  away.  The  entire  area  of  the  naso-pharvnx 
should  be  carcfu]!v  ^nnc  ..yer.  The  curette  is  then  introduced  and  the 
i^osteii'T  wall  ••!  ti.e  nliar\T'.\  i[uiie  freel\  scraped.  This  should  be  fol- 
lowed by  the  iu:rt>iiucii«  n  I'l  :he  Unirtr.  in  order  thai  or.e  may  be  sure 
that  all  «»f  the  li\;)ertrv«j>liiLd  t;<>ue  has  been  renK»ved.     There  is  very  free 


blecdiui:  «luriiiL:  ilie  upcraiii •:!.  lnu  it  liie  head  is  dependent  the  blood  readily 
escapes  fn'Ui  ilie  n<»tril>.  !••  ■!!•  in^  iiijL:  tliv  o])er:iiit^n  the  naso-pharynx  should 
l.e  i^enlly  \sa>luMl  <.ut  once  »»r  iwice  each  ila\ ,  with  a  mildly  antiseptic  snlu- 
tioti.     If  the  l'»ii>iN  are  en'ari:e«!  tliex  sht-uid  be  reiut)ved  at  the  samo  sitting. 

EPISTAXIS.  OR  BLEEDING  FROM  THE  NOSE. 

This  is  due  tu  a  variety  of  cau-es.  The  condition  is  very  fro<|uent  at 
or  about  adult  aire.  It  may  he  the  result  .>f  a  traumatism,  or  cerebral  c«»n- 
j^estion.  It  is  fre(|ueutl\-  the  result  of  a  suiall  ulcer  situated  on  the  septum. 
It  mav  be  due  to  tiuuors  or  foreiirn  bodies  situated  within  the  nasal  cavities. 
The  bleediuLT  i>  usuallx  unilateral  an<l  fr»»m  a  vessel  situated  within  the 
anterior  nare^. 

Tkkatmknt. — In  the  attempt  t(»  arrest  e|)ista\is  the  patient  sh<Mil(i  be 
instructed  to  sit  uprii^ht.  arid  cold  water  or  ice  sh(»uld  be  applicil  to  the 
nape  of  the  neck  and  the  root  «»f  the  uose.  The  bleeding  very  fro(|uently 
being  situated  in  the  anterior  iiares.  if  the  nostrils  are  tirmly  i^ rasped  and 
held  f(^r  a  few  m«)uients.  the  blr.od  will  clot  in  the  nasal  cavity  implicated, 
and  the  hemorrhage  will  often  be  arrested.  In  all  severe  cases  the  anterior 
nares  should  be  carefully  examined  with  a  nasal  s]>eculum  and  a  heaillight. 
If  an  ulcer  in  which  there  is  a  bleediiig  vessel  is  discovered,  the  vessel  may 
be  lightly  touched  with  the  point  of  a  galvano-cautery,  or  the  ulcer  s\val>lv»d 
with  a  solution  of  chromic  acid.  hjth<T  of  these  measures  is  usuallv  efl'c- 
cient  in  arresting  bleeding.      In   cases  in   which  the  bleeding  is  excessive 
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otherwise  be  controlled,  the  posterior  and  anterior  nare$  may 

This  may  be  done  with  a  Bellocq's  sound  (Fig.  297),  or  by 

xong  silk  thread  through  an  ordinary  gum  elastic  catheter. 

gauze  about  one  and  one-half  inches  by  one  inch  in  size  is 


center  with  a  stronf:^  silk  thread.  An  additional  silk  thread 
led  to  the  pledget  and  be  brought  out  of  the  mouth  when  the 
e,  for  the  purpose  of  remo\  ing  the  gauze,  when  this  is  thought 
he  sound  is  introduced  through  the  nose  and  carried  down 
ft  palate  into  the  mouth,  to  the  end  of  the  sound  or  to  the 
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end  of  the  thread  within  the  catheter.  The  threads  connecting  with  the 
pledget  of  gauze  are  attached  and  are  drawn  back  through  the  nose,  while 
the  pledget  of  gauze  is  guided  with  the  finger  up  against  the  naso-pharynx. 
The  threads  that  come  out  of  the  nose  are  then  tied  securely  about  a  second 
plug  of  gauze  placed  m  the  anterior  nares.  At  the  end  of  twelve  hours  the 
plugs  are  removed  and  the  nostrils  gently  washed  out  with  a  mildly  anti- 
septic solution. 

GANGBENOTTS  STOKATITIS. 

This  condition  is  of  rare  occurrence,  but  occasionally  is  seen  in  chil- 
dren following  a  severe  exanthematous  disease.  It  may  also  occur  in  the 
course  of  a  severe  diabetes  or  albuminuria.  It  is  usually  associated  with 
marked  general  debility.  In  pronounced  cases  large  sloughs  may  occur  on 
the  inside  of  the  mouth  and  in  the  cheeks.  In  fact,  a  considerable  portion 
of  a  cheek  is  occasionally  lost  as  a  result  of  the  process. 

Treatment. — The  general  condition  of  the  patient  must  be  improved 
and  the  wound  asepticized.  The  former  is  done  by  the  administration  of 
tonics  and  attention  to  the  hygienic  surroundings,  and  attention  to  the  food. 
The  wound  is  asepticized  by  curetting  or  cutting  away  all  gangrenous 
sloughs  and  applying  pure  carbolic  acid,  followed  by  alcohol,  to  the  disinte- 
grating surfaces. 

MEECUBIAL  STOMATITIS. 

This  condition  may  occur  during  the  administration  of  mercury.  Oc- 
casionally it  is  observed  after  the  administration  of  a  single  dose,  in  per- 
sons peculiarly  predisposed  to  the  influence  of  the  drug.  It  is  increased  by 
the  'Continuance  of  mercury  and  bv  local  irritants,  such  as  excessive  smok- 
ing. 

Symptoms. — The  gums  become  swollen,  very  sensitive  and  bleed  read- 
ily. The  teeth  are  often  loosened  and  about  the  teeth  and  from  the  borders 
of  the  gums  there  is  a  most  profuse  and  offensive  muco-purulent  discharge. 
This  discharge  is  often  so  excessive  that  it  flows  almost  constantly  from 
the  mouth.  In  some  cases  the  tongue  is  also  markedly  swollen.  In  conse- 
quence of  the  inflammation,  tenderness  and  looseness  of  the  teeth,  the  patient 
is  unable  to  take  hot  fluids  or  eat  hard  food. 

Treatment. — The  amount  of  mercurv  taken  should  be  diminished  or 
withdrawn.  Tfie  patient  should  be  given  internally  and  as  a  wash  chlorate 
of  potash,  while  the  bowels  are  kept  open  with  salines. 

ALVEOLAE  ABSCESS. 

This  condition  is  practically  always  associated  with  infection  at  the 
root  of  a  tooth.  The  pus  follows  the  root  to  the  crown,  where  it  forms  a 
submucous  abscess,  or  the  pus  is  arrested  beneath  the  periosteum  and  forms 
a  subperiosteal  abscess.  In  some  cases  it  penetrates  directly  through  the 
alveolus  beneath  the  mucous  membrane  toward  the  cheek.  The  pus  in 
these  cases  is  situated  between  the  maxillary  bone  and  the  skin.  The  tissues 
of  the  cheek  become  adherent  to  the  jaw  and  finally  the  abscess  opens  ex- 
ternally, producing  a  sinus  which  leads  by  a  more  or  less  circuitous  route 
to  the  root  of  the  tooth.     The  process  is  attended  with  marked  swelling  of 


ACCIDENTS  AND  SURGICAL  AFPECTIONS  OF  TTiE  HEAD  AND  NECK       499 

« 

the  face,  fever  and  considerable  pain.  As  soon  as  fluctuation  makes  its 
appearance,  the  pain  disappears. 

The  diagnosis  is  readily  made.  There  is  a  loose  and  diseased  tooth, 
with  pain  in  the  alveolar  socket,  followed  by  swelling  and  great  tenderness 
of  the  gum,  which  finally  fluctuates.  The  face  upon  the  aflEected  side  is 
also  swollen,  and  if  the  affected  tooth  is  in  the  upper  jaw  very  often  the 
corresponding  eye  will  be  partially  or  completely  closed.  Swelling  of  the 
face  with  toothache  is  very  characteristic  of  this  affection. 

Treatment. — ^This  consists  in  freely  incising  the  gum  as  soon  as  pus 
makes  its  appearance,  or  as  soon  as  the  swelling  is  pronounced.  If  the 
swelling  is  marked  and  fluctuation  absent^  and  especially  if  the  process  is 
extending  towards  the  cheek,  a  free  incision  should  be  made  from  inside 
the  mouth  down  to  the  alveolar  border,  thoroughly  dividing  the  periosteum 
for  the  purpose  of  giving  vent  to  the  infectious  material  and  preventing  it 
forming  a  sinus  upon  the  face  throuiq^h  the  cheek.  At  the  same  time  if  the 
tooth  is  diseased  it  should  be  extracted. 

TONGUE-TIE.  OE  SHOETNESS  OF  THE  FRAENTTM  UNGITAE. 

This  is  .a  congenital  affection,  and  when  marked  binds  the  tongue 
<lown  to  the  floor  of  the  mouth  and  interferes  with  nursing  and  later  with 
iipeech.    The  condition  is  readily  recognized  "by  placing  the  first  and  second 


Fig.  298. — Grooved  director.    Tongiie  tie  end. 

fingers  beneath  the  tip  of  the  tongue  and  endeavoring  to  raise  it.  It  will 
then  be  seen  that  the  fraenum  is  unduly  short.  The  frainum  is  best  exposed 
and  made  tense  by  pressing  it  into  the  slit  end  of  a  grooved  director  (Fig. 
298).  This  makes  the  fraenum  prominent  while  it  presses  backward  the 
vessels  and  tissues  on  either  side  of  the  tonp^ue.  The  fraenum  is  then  divided 
by  a  pair  of  shears,  curved  on  the  flat,  and  in  a  direction  backwards  and 
downwards,  care  being  taken  not  to  wound  the  ranine  vessels. 

WOITNDS  OF  THE  TONGUE. 

Severe  wounds  of  the  tonj^ue  art*  frequent  in  childhood.  During  a  fall 
the  tongue  is  thrust  out  of  the  nioutl;,  while  the  teeth  arc  brought  forcibly 
together,  inflicting  a  severe  wound  upon  the  organ.  The  tongue  is  nearly 
always  bitten  during  an  epileptic  seizure,  but  these  wounds  are  usually  »ot 
severe.  In  accidental  wounds  the  toni^ue  may  be  more  than  half  severed. 
In  severe  wounds  of  the  tongue  the  hemorrliage  is  quite  pronounced. 

Treatment. — The  parts  should  be  thorou^^^lily  cleansed  and  then 
brought  together  by  interruj)ted  sutures,  which  include  all  of  the  tissues 
cut.  The  sutures  should  he  of  silk  and  tied  in  three  knots.  Otherwise  the 
knots  may  come  untiecl  in  consequence  c^f  the  child's  constantly  rubbing  the 
tongue  against  the  roof  or  sides  of  the  mouth. 
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ACUTE  PJUKDCBTKATOnS  SLOBBBB. 

Acute  inflammation  of  the  tongue  may  arise  from  penetratiiig  wounds^ 
llowed  by  infection,  the  bites  of  insects,  and  from  mercury.  The  process 
ay  be  confined  to  one-half  of  the  tongue,  or  the  entire  organ  may  be  im- 
icated.  The  tongue  becomes  at  times  so  much  swollen  that  it  fills,  and 
en  protrudes  from,  the  mouth.  Speech,  deglutition  and  respiration  are 
terfered  with.  The  salivary  glands  are  enlarged  and  there  is  a  profuse 
>w  of  saliva  from  the  mouth.    Diffuse  or  localized  suppuration  may  occur. 

Tkeatment. — If  mercur>'  is  being  used,  it  should  be  withdrawn,  while 
(cntion  is  given  to  cleanliness,  and  chlorate  of  potash  administered  inter- 
illy.  If  the  process  is  due  to  infection,  antisepsis  should  be  practised.  If 
fuelling  is  very  pronounced,  interfering  markedly  with  deglutition  and 
spiration,  or  if  a  IcKal  abscess  occur,  a  free  longitudinal  incision  through 
c  dorsum  of  the  tongue  on  one  side  of  the  median  line  should  be  made; 
if  the  tongue  is  greatly  inflamed  an  incision  may  be  made  on  each  side 
!  the  median  line.  There  need  be  no  fear  of  excessive  hemorrhage  from 
csr  incisions,  because  the  ranine  vessels  are  placed  beneath  the  tongue,. 
Iicrc  they  arc  protected  from  any  ordinary  incision. 

CHRONIC  SUPERFICIAL  GLOSSITIS. 

This  process  may  he  (hie  to  syphilis  and  occur  as  a  late  manifestation. 

ntay  he  (hie  to  dram  (hinkine^,  excessive  smoking,  and  perhaps  to  dys[>ep- 

L     The  intlammation  may  he  represented  by  enlarged  and  swollen  papil- 

situated  np(»ti  a  hypenemic  base,  by  thickened  patches  of  white  and 
»rny  epithelium  (U'^»^  M^^**^'i»^^«  K^'  dense  white  patches  scattered  over  the 
•rsum  (»f  the  tonj^iiie  (ichthyosis),  and  by  the  cKCurrence  of  red  glazed 
itelies  in  which  the  papilhe  are  atn^phied.  This  process  may  be  circum- 
riWd  and  iH'cur  in  patoiies.  or  the  entire  tongue  may  be  glazed  and  red. 

siMue  eases  the  t>rj;an  is  cracked,  tissurevl  and  ulcerated.  The  median 
!*\uv  max  inn  viown  lite  center  ot  the  toni^VA-.  with  radiating  fissures  at 
e  Nides. 

I'Kt  MMi  \  r.      The  t\rsi  consideration,  is  to  vjet  rid  of  the  cause.    Smok- 
k».  ehr\\\n,i:.  vh.nn  vlintkmi:  and  the  nse  v>t  hij^hly  seasoned  fcx)ds  should 

nUeuhcted  Ihc  ucth  atul  nunuh  slun»ld  Ik  thoroughly  and  frequently 
\mvcd  Nwth  sonu^  wwUl  annscpttc      (.^ncc  a  day  a  lour  per  cent  solution 

at^Nu^l  n\a\  K  hwivhcvl  vnc\  ti'.c  sc!\siti\c  <urtaoes  with  advantage.  If 
I*  puscvv  \N  dvtc  s^  v\pl\dts,  Nvi^vU^  v^t  tv^rash  shv^ukl  Iv  administered.     Mihi 

laCFRS  VPON  THE  TONGUE. 

I  !v\\x  w^'xV,  xVn,'.  \  x^"  ■,*n   :.'^\:v    *\;\  'v  x':v;v:evl  into  simple,  tuber- 

\^j    \\iv\^Vvv  A"x'  cv'/\*-,"  '\;".x  ,N     '."\   >  -'i  *o  i:"c^r  is  usuallv  the  result 

.1  \'..w^M\'v'"    ,;-*-•  v**;v"-  >\\;-  ^iCCv"-.'.  :  \  :>.     It  mav  be  situated 

>Mr  \^o  \v^    N^^xs-         X  x"v.-"        /\-  '.v'-^'/v'     *>  v.<.:jLly  smalL  well  cir- 

;^Hr      V-*v   v--".^\-   '.  x\ \',v\,v\'         :a:',^c:  jlih*  nefieT<ed  from 
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TUBEBCITLAB  TJLC£E. 

This  is  usually  single  and  situated  upon  the  tip  or  border  of  the  tongue. 
It  is  a  chronic  ulcer,  usually  round,  slightly  indurated  at  its  base,  covered 
with  small,  pale  granulations,  and  occurs  perhaps  more  especially  as  a 
secondary  process  in  persons  advanced  in  years,  and  in  those  who  are  the 
subjects  of  tubercular  processes  in  their  lungs  or  lar>nx.  The  ulcer  is 
quite  painful,  extends  very  slowly,  and  will  not  heal  under  any  ordinary 
treatment.  The  patient  is  usually  in  a  cachectic  condition,  pale  and  thin  in 
flesh. 

Treatment. — The  tubercular  ulcer  should  be  freely  excised.  Possibly 
in  some  cases  it  may  for  a  time  be  treated  with  the  X-rav. 

STPHniTIC  ULCER. 

This  may  be  represented  by  the  primary  chancre  which  may  occur 
upon  the  tip  of  the  tongue  in  young  people.  The  ulcer  is  cup-shaped,  cov- 
ered often  with  a  thin  membrane,  and  has  a  very  hard,  indurated  base.  The 
submental  lymphatic  glands  are  usually  enlarged.  The  ulcer  readily  heals 
under  specific  treatment.  In  the  secondary  stages  of  syphilis,  tuberculous 
fissures  and  ulcers  occur  upon  the  edge  and  borders  of  the  tongue.  They 
are  quite  chronic  in  their  course  and  are  not  specially  painful.  Their  base 
is  distinctly  indurated  and  they  will  not  heal  except  under  specific  treat- 
ment. 

aUMMATA. 

During  the  late  tertiary  stage  guniniata  may  make  their  appearance 
beneath  the  dorsum  of  the  tongue.  They  are  usually  multiple  and  occur 
as  quite  large  submucous  indurations.  Later  these  gummata  break  down 
and  produce  large,  deeply  excavated  ulcers,  with  ragged  edges.  The  con- 
tents of  a  gumma  is  discharged  nuich  as  would  be  a  boil.  The  base  and 
borders  of  such  an  ulcer  are  not  markedly  indurated,  nor  specially  sensitive. 
The  ulcer  will  not  heal  except  under  antisyphilitic  treatment. 

EPITHEnOMATOUS  ULCER. 

This  is  a  progressive,  slightly  excavated,  ragged  ulcer,  usually  situated 
upon  the  border  of  the  tongue  in  persc^iis  over  50  years  of  age.  It  is  the 
site  of  very  severe  pain.  The  submaxillary  glands  are  enlarged,  the  move- 
ments of  the  tongue  are  painful  and  often  restricted,  the  patient  loses  flesh 
and  becomes  cachectic. 

Tre.\tment. — The  treatment  of  an  epithelioma  of  the  tongue  is  that 
of  free  excision. 

DIFFERENTIAL  DIAGNOSIS  OF  ULCERS  OCCURRING  UPON  THE  TONGUE. 

The  simple  ulcer  is  usually  due  to  a  traumatism,  is  small,  single,  with 
little  induration  at  its  base,  and  heals  inside  of  a  week  or  ten  days  if  pro- 
tected from  injury  and  infection. 

The  tubercular  ulcer  occurs,  as  a  rule,  in  patients  past  5C»  years  of  age. 
It  may  be  secondar\'  to  tubercular  processes  elsewhere.  The  patient  is 
usually  cachectic,  often  weak  and  anarmic.  The  ulcer  is  very  painful,  slowly 
progressive,  its  base  is  slightly  indurated  and  covered  with  flabby,  light- 
colored  granulations.     The  ulcer  will  not  heal  under  any  ordinary  treat- 
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The  priman*  chancre  occurs  upon  the  rip  cf  :he  t^xigiie  in  young 
perv^ns,  is  covered  by  a  thin,  grayish-white  &rr^  is  dgc  specially  painful, 
and  its  base  is  excessively  hard.  It  readily  heals  under  antisyphilidc  treat- 
ment. 

The  gummatous  ulcer  follows  tiie  brealdn?  -Icwn  of  a  gumma  in  the 
tertiary  stage  of  syphilis.  It  is  no:  specially  indurated,  bur  has  ragged 
edges  and  is  deeply  excavated.  There  will  usually  have  been  a  history  of 
syphilis  and  the  ulcer  will  heal  under  antis^-philitic  treatment. 

The  q^ithcliomatous  ulcer  occur?  in  patients  past  50.  is  usually  at  the 
iKinier  of  the  tongue,  is  single,  has  a  hard  base,  is  slightly  excivated, 
markedly  progressive  and  the  surface  is  oftci;  covered  with  sloughs  and 
n<-cToti<:  tissue.  It  is  e.xcessive'y  painful.  The  subrr-axillar^-  g!ar.«:>  :irc  en- 
iargrd.     'Hie  ulcer  will  not  heal  under  any  ordinary  n-iCiho-i  of  treamient. 

FAEOTinS  (MinfPS). 

'Iliis  is  an  inirclioii-i  and  c«'»r.tagious  disease,  characterized  by  inrtam- 
ni;itiofi  of  thf:  parotid  j^dands.  The  disease  '.-ften  anects  children.  Infants 
and  adult*.,  an-  u-^iially  rxc.mpt.  The  ^listase  ••ccirs  :n  epidemic  f  rm  and 
o<  r;i  .ir,iially  i-  irid'-inir  in  ct.riam  ^>cali::cs.  Ti:ree  or  four  days  following 
til'-  *ii  f  Mrr*-u(  f  fti  iritiarun.at'on  -n  tru:  jrland.  :ho  >cCi~'::^i  ^lani  'Ordinarily 
\)it  i,]in-.  mvolvd.  'I  ii'.  ^:-';i-t.  :•  :r.<.<  iro"ji:crt  in  the  spriri:^  and  ai!tumn. 
jijio  ;iH;j' k  !»'..-  ;:ior»:  in-''!!!':]"!  then  Lfirls.  Thj  nature  of  the  contatrion 
I.  not  kn'v.  II.  I'arotiti-.  o«  c'l-:- .n.-r;':;  -iccur-  as  the  result  cf  traumatism, 
-rri'l  I  Imiov.  n  h,  ioIjo.v  ts ■>':'.::.:■;:/.  < -[I'jrati' ■:>  and  di>tiise5.  t: special! v  those 
i.i  -.1  ■  iijijiiii.ifi.'-  <  li;jr;i- •' r.  1:.  *:.'.—  c;-.-cs  it  :-  orobably  duo  to  nyt'^genic 
.ii''ti',ii      l''.'"'i;'    ir;!'-' *:■•::  :...''.■.  ?'-'•  ■  cc/r  through  Stenson's  duct  from 

'ii'    MiO!i!li 

.■ii-:'i-.;        'I  !i--   o'-ii' •;     ■:'   ::.;!:•.::•■:■:    is   fri'm   two   to   three   weeks. 

I  h'    'li  .•■;i  '■  .'ii;iii;f'    ! -.  -T-h'  )..    :'<  .'-r.  ]>h'.:\  a::-!  -wtliini:  aN^rt  the  ear.     In 

I  '-'I   '.I    iliT''    'I.'        •!:'       v  !:.j   :-   ;r-  :•..::  Cv!   a;nl   extends  in   front   oi, 

lMii«;iih  ;ii:'l  !»' liMi'l  *i:--  •  :ir.  ;{].';  'i- :•  .'iVi  ::_   -utiio-cIl:  io-:nastoid  muscle. 

Ml*      •.'»ll«  ri  '/l.ih'I  :-  ■.':■.  :'■;:"':•■;:.•.■:  'V.-.:?--  :-  .i::  ina'j'iiry  to  open  the  mouth. 

I  >"  l'hiiiti«,fi    ]     ';:1}|'   :!!       'Ii,' r«    :-    ■■:•«".   '.i.r;i;:K   and   there   n'i3y   be  otitis 

;j.''!i.i.  '.vitli  nrip;i.i'']  i";trnij.     1::  •  ■v-\\:::i7\   ra>:.>  ;:x  innammation  runs  its 

'•.rir  '    III  .ill'. lit   ;i    .'.''1:.     .^n^piir;:*:-  ::  !-   r.'vre.      In  very  severe  cases  high 

I'  .'I     'I'liiiiiju  ."iii'l  pr'.-trati'.ii  ::;;■.    n.-irk  :;■.<    c  'i-.r-^v  •  f  the  infection.     In 

'.III'    '  ;i  •■  .  ;ihli'iii;'h  'li'-"  r-.T'-  r;:r' .  \h>-  j.r'  cl-^  i.:v;>  in  death. 

^  o'fi'f.f  '.I  !o  .  .  Mr<  liin-  •  (  r.r-  'v.  !'■  ;  s  i:^  ahr^iit  one-thinl  of  the 
•  .I  '  .  Ill  '/ill  .  ''•.:iv\^\-.  ;j^'i'-iit:-  aiul  \\\\\'  ■-vixj['-)\::>  may  occur.  Atrophy 
'.I  til'-  f'  ii']«-  iii;i-.  f'.ii«i-.v  tl|/  inrlaninKit:-  :i.  a::'*;  if  h-'th  testicles  l^ecome 
iir.ojv''!  iMilir.  iji;iy  r^-ult.  M«  n!n^^iti<.  ar:'.-.r:::s,  albuminuria,  uraemia 
.'III  <'.iiviil  I'. 11'  .'If  a!-»  occa^i'Mial  <:'»:i:]iiicati  -::>. 

I>i'.'.-  '>  f  .  '\\u-  -wt.ilinji-  in  fr'»nt  ''f  anil  ;iv:-t.at;i  the  ear,  wil!i  fever. 
Ill*-  |»;ilifiit  l>fin;'  ;i  ( liild  and  tluTr  hcin.i::  n«»  ntlur  a>siL:nal)k  cause,  is  siiffi- 
<  i«  III  'iifliiiarily    f«ir  dia^^MU'Stic  ;jnrpO:-es. 

'I  iM.\'i  Ml  :.'i.  Warm  aj/jjlications  arc  cttnifonini:  i.-  the  patir^nt.  A 
hull-  hoi  oil  may  h«-  applied  ovc*'  tliC  swellin*:.  aiu!  the  side  of  the  head 
and  iHM  k  rnv^lopcd  in  aljsorlicnt  critton.  covert*!  with  .»iled  silk  and  held 
in  pla«  r  liy  a  bandage.     ]{  thi    swellincT  is  very  severe  aiul  the  fever  high. 
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an  icetx^  may  be  applied.  In  very  severe  cases,  with  redness  and  gn 
tenderness,  leeches  may  be  used  with  advantage.  The  bowels  should 
open  and  the  child  kept  in  bed.  Suppuration  is  rarely  to  be  feared.  If  t 
pain  is  very  severe  an  opiate  may  be  administered.  For  the  orchitis,  supp< 
and  compression  with  a  lead  and  opium  wash  are  serviceable.  In  paroti 
due  to  infection  and  progressing  to  suppuration,  a  free  incision  should 
made  through  the  superficial  soft  parts,  and  the  pus  cavity  located  w 
a  grooved  director.  A  pair  of  rather  pointed  artery  forceps  may  then 
pushed  along  the  groove  into  the  abscess  cavity,  opened  and  withdraw 


while  open  (Hili 


By  this  is  nicHiU  ,i 
of  which  thu  striK-iuri- 
mouth  do  not  coalcsic, 
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CLEFT  PALATE. 

ii-cniial   dvloci  nf  di'vcliiiinicnt  in  conseijuci 
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111  llu-  nn-al  cavilio.>;.     The  cleft  may  be  confii 
1 1,  'if  inchidt  the  iioriznntal  plate  of  the  pal 
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yoot,  or  the  major  portion  of  the  palate  process  of  the  superior  maxillary 
1  Fig-  300)  -  In  extreme  cases  the  cleft  passes  through  the  alveolar  border 
and  is  associated  with  hare-lip.  The  cleft  is  usually  in  the  median  Hnc, 
although  anteriorly,  when  implicating  the  alveolar  border  and  complicated 
with  hare-lip.  it  is  situated  between  the  fronto-nasal  process  and  the  palate 
process  of  the  superior  maxillary  bone. 

In  consequence  of  the  deformitv,  the  power  of  suction  and  swallowing 
arc  often  interfered  with,  and  consequently  nutrition  is  impaired.  In  conse- 
quence of  the  absence  of  the  floor  of  the  nose,  liquids  and  solids  enter  the 
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while  Others  defer  the  operation  until  from  the  eighth  to  the  tenth  year. 
The  general  health  should  be  good  and  the  naso-jjharynx  reasonably  free 
frotn  catarrhal  disease. 

Treatment. — The  requisites  for  a  successful  operation  are,  lirst,  to 
have  the  naso-pharynx  in  a  reasonably  heahhy  condition;  second,  to  thor- 
oi^hly  pare  the  edges  of  the  cleft  so  that  there  will  be  reasonably  broad 


Fig.  301.— Operation  for  closure  of  cleft  through  soft  and  hard  palate. 

surfaces  to  coajjt:  third,  to  evenly  and  accurately  unite  the  denuded  stir- 
faces  without  tension;  fourth,  to  do  as  little  injury  to  the  parts  as  possible 
during  the  operation :  fifth,  tn  maintain  the  parts  after  the  operation  in  a 
quiescent  and  perfectly  clean  condition. 

The  operation  foi-  a  cleft  in  the  soft  palate  is  comparatively  simple. 
The  edges  are  freely  pared  and  brought  together  by  two  sets  of  sutures; 
first,  the  relaxation  sutures,  two  in  number,  which  are  passed  through  the 
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soft  palate  at  a  considerable  distance  from  the  freshened  border,  and  which 
consist  of  silver  wire  with  shields  and  shot;  and  second,  the  coaptation 
sutures  of  silk  or  other  suitable  material.  When  the  parts  have  been  ap- 
proximated all  tension  should  be  relieved  by  lateral  incisions. 

In  operations  for  the  closure  of  clefts  which  implicate  the  hard  palate 
as  well  as  the  soft,  after  paring  the  edges  of  the  cleft  incisions  are  made 
near  to  and  confonning  in  direction  with  the  alveolar  borders,  and  down 
to  the  bone.  A  small  bent  periosteal  elevator  is  then  introduced  into  one 
of  these  incisions  and  the  muco-periosteal  covering  stripped  from  the  bone. 
This  process  is  then  carried  out  upon  the  opposite  side.  The  purpose  of  the 
stripping  up  of  the  muco-periosteum  is  that  the  denuded  edges  may  be 
brought  together  in  the  median  line.  They  arc  then  united  as  before  with 
relaxation  sutures,  consisting  of  shields  and  shotted  silver  wire,  and  coapta- 
tion sutures  of  silk.  The  tension  is  relieved  bv  lateral  incision.  The  diflS- 
culties  of  the  operation  are  the  small  space  in  which  to  work,  the  hemor- 
rhage, and  the  proper  placing  of  the  sutures  (Fig.  301). 

ACITTE  FOUJCTrLAB  TOirailllTIS. 

This  disease  occurs  most  frequently  in  young  persons,  apparently  as 
the  result  of  exposure  to  wet  and  cold,  the  etiects  ot  sewer  gas,  and  bad 
hygienic  surroundings.  The  occurrence  of  tonsillitis  predisposes  the  pa- 
tient to  subsecjuent  attacks.  As  etiological  factors  the  streptococcus^ 
staphylococcus  and  bacillus  of  diphtheria  are  often  active.  Tonsillitis  is 
thought  bv  many  to  have  some  relation  to  acute  articular  rheumatism  and 
to  chorea.  It  is  often  the  ]>rcciirsor  of  endocarditis  and  erythema  nodosum. 
Acute  tonsillitis  is  most  prevalent  in  the  spring  and  fall. 

The  lacunie  of  the  tonsils  become  filled  with  the  uroducts  of  inflamma- 
lion,  which  have  the  aT)j)car:i:ice  of  whitish,  curd-like  masses.  These  curd- 
like masses  may  coalesce  and  produce  patches  which  resemble  those  of 
diphtheria.     The  t(»nsils  arc  swollen  and  of  a  bright  red  color. 

Symptoms. —  Slight  chilly  sensatic^ns,  with  aching  pains  throughout  the 
hack  and  general  system,  are  likely  to  j)recede  the  tonsillar  inflammation. 
The  fever  then  rises  rapidly  and  may  reach  104  or  105  degrees  F.  There 
is  pain  in  the  throat,  with  ditl'iciilty  of  swallowing.  Respiration  is  also 
interfered  with,  the  circulation  becomes  rapid,  the  face  flushed  and  the 
urine  scanty.  As  the  swellinj^  |)roj^resses,  there  is  very  great  pain  in  swal- 
lowing and  the  ]>atients  even  insist  that  they  are  unable  to  swallow  even 
a  spoonful  of  water.  The  cervical  inlands  become  swollen.  As  a  rule  in 
three  or  four  days  after  the  onset  of  the  inflammation  in  one  tonsil,  the 
other  becomes  involved,  l^arache  is  frecjuent  and  involvement  of  the  mid- 
dle car  occasionally  occurs. 

The  process  usually  runs  its  course  in  each  tonsil  in  from  six  to  scvi 
days. 

Di.\(;\osis. — There  may  be  difficulty  in  differentiating  follicular 
sillitis  from  diphtheria.  In  tV>llicular  tonsillitis  the  «'»«W«fc  ■■«■  ■■ 

exudate  are  confined  to  the  t(msils.  are  USU9** 
with  a  swab  withc)ut  leaving  a  bleediu" 
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ACITEE  SUFFUBAHVB  TOlfSQIIXIB. 

In  some  persons  nearly  every  attack  of  tonsillitis  is  followed  by  sup* 
puraticm.  The  pus  forms  in  the  upper  part  of  the  tonsil  and  extends  to  the 
soft  palate.  In  these  cases  the  etiological  factor  is  the  presence  of  one  or 
more  of  the  pyogenic  germs.  In  suppurative  cases  the  fever  runs  high,  the 
pain  is  very  severe,  while  prostration  is  marked  in  consequence  of  the  pain, 
high  fever,  inability  to  sleep  or  take  nourishment.  In  these  cases  in  from 
fxmr  to  six  days  after  the  onset  the  tonsil  and  soft  palate  become  enormously 
swollen  and  fluctuation  is  sometimes  to  be  detected. 

Treatment. — In  follicular  tonsillitis  aconite  and  the  salicylates  may 
be  given  internally  with  advantage.  Mild  antiseptic  mouth  wa^es  should 
be  used.  The  neck  may  be  enveloped  in  absorbent  cotton  and  a  flannel 
bandage.  If  the  pain  and  swelling  are  severe,  cold  may  be  applied.  If 
suppuration  is  impending,  heat  is  most  agreeable.  If  pus  is  present  a  free 
incision  should  be  made  in  the  upper  part  of  the  tonsil.  This  should  be 
followed  by  a  warm  gargle  composed  of  some  mildly  antiseptic  solution. 
An  incision  into  the  tonsil  should  not  be  made  unless  one  is  practically  cer- 
tain that  pus  is  present,  because  without  pus  an  incision  aggravates  the 
inflammation  and  increases  the  swelling  by  affording  new  foci  for  infection. 
Persons  who  suffer  from  recurrent  tonsillitis  should  have  their  tonsils 
removed  and  naso-pharynx  carefully  treated. 

CHBONIC  TONsmins. 

This  condition  often  occurs  in  strumous  patients,  especially  in  chil- 
dren whose  lymphatic  tissues  are  markedly  hypertrophied.  The  process 
may  follow  diphtheria  or  follicular  tonsillitis.  It  is  probably  due  in  many 
cases  to  a  mild  degree  of  pyogenic  infection. 

As  a  rule  all  of  the  constituents  of  the  glands  are  in  a  state  of  hyper- 
trophy. In  some  cases  the  tonsils  are  soft  and  the  lymphoid  tissue  is  in 
excess;  while  in  others  the  tonsils  are  hard  and  the  iibrous  tissue  is  the 
part  which  has  taken  on  marked  hypertrophy. 

Symptoms. — The  lonsils  are  enlarged  and  often  meet  in  the  median 
line.  They  are  pale  and  non-sensilivc.  There  is  interference  with  respira- 
tion, especially  at  night,  when  the  child  snores  and  seems  to  choke.  Chil- 
dren with  enlarged  tonsils  keep  the  mouth  half  open  and  even  then  find 
some  difficulty  in  breathing. 

Treatment. — The  general  health  should  be  improved  by  correcting 
the  hygienic  surroundings,  giving  cold  sponge  baths  in  the  morning  and 
administering  tonics.  If  the  tonsils  are  not  large  they  may  be  painted 
with  tincture  of  iodine  once  or  twice  a  week,  and  the  naso-pharynx  kept 
clean,  or  they  may  be  treated  with  a  galvano-cautery.  If  the  tonsils  are 
large  and  show  no  disposition  to  decrease  in  size,  and  if  they  interfere  with 
respiration  and  cause  difficulty  of  breathing  at  night,  or  jeopardize  the 
health  and  well-being  of  the  patient,  they  should  be  removed. 

Technic. — The  child  is  placed  in  a  sitting  position  before  a  good 
light,  the  naso-pharynx  thoroughly  cleansed,  and  the  tonsil  swabbed  over 
with  a  four  per  cent  solution  of  eucain  or  cocain.  The  mouth  is  then 
widely  opened  and  the  tonsilotome  introduced  so  that  the  tonsil  becomes 
pressed  into  and  through  the  ring.    Pressure  at  the  angle  of  the  jaw  makes 
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the  tonsil  prominent  and  the  process  easier.  When  once  the  tonsil  is  well 
within  the  ring  of  the  guillotine,  the  tonsil  is  removed  by  one  stroke  of 
the  instrument  (Fig.  272).  The  hemorrhage  is  usually  quite  free  for  a 
few  moments,  and  then  gradually  ceases.  In  rare  cases  it  is  excessive  and 
I^erhaps  then  often  due  to  the  removal  of  too  much  of  the  tonsil,  or  a  re- 
moval of  a  portion  of  the  soft  palate.  If  the  bleeding  seems  to  be  ex- 
cessive and  not  readily  controlled  by  hot  water  or  ice,  pressure  may  be  made 
directly  upon  the  bleeding  point  by  the  tip  of  the  finger  placed  in  the  mouth. 
If  both  tonsils  are  enlarged,  they  may  be  removed  at  the  same  sitting, 
sitting. 

COHOEHITAL  MALFOBXATIONS  OF  THE  ESOPHAaXTS. 

A  congenital  communication  sometimes  exists  between  the  oesophagus 
and  trachea,  with  the  upper  end  of  the  oesophagus  either  open  or  closed. 
A  congenital  stricture  may  also  be  present  near  the  cardiac  extremity  of 
the  fcsophagus.    These  malformations  are  inimical  to  life. 

ACQUIBED  MALFOBXATIONS. 

These  occur  in  the  form  of  diverticula.  These  are  of  two  forms,  one. 
flue  U)  pressure  and  probably  cont»^enital  weakness  of  the  walls  of  the 
crsophaj^us  and  situated  uix)n  its  posterior  wall  and  extending  into  the 
neck  or  chest.  This  diverticulum  may  reach  the  size  of  a  child's  or  adult's 
head. 

The  symptoms  are  due  to  the  pressure  of  the  sac  upon  the  adjacent 
structures.  The  sac  becomes  filled  with  f(X)d  which  putrefies  and  if  the 
sac  is  in  the  neck  it  can  be  emptied  by  ])ressure.  The  person  becomes  weak 
and  ^^rcally  emaciated  in  consecjuence  of  the  inability  to  receive  proper 
nutrition. 

Tki.  \  I  \ii:nt.  If  the  sac  is  accessible  it  may  be  excised  and  the  open- 
injr  in  the  (rs(»|)haj^us  closed  by  catgut  suture. 

The  most  fre(|uent  form  of  diverticulum  is  due  to  stricture  at  or  near 
the  lower  rnd  of  the  u'M)])ha^ais.  Tn  consequence  of  the  stricture  the  food 
fails  to  <'nter  the  stomach  and  heconiiiij^f  arrested  in  the  oesophagus  causes 
its   dilatiition    and    a    chronic   <eM'phai^itis. 

S\  MiToMs.  I  lu-  sMiiptonis  are  usuallv  those  indicative  of  a  stricture. 
The  patient  is  able  to  swallow  a  <|u:intity  of  licjuid  which  in  a  few  moments 
is  re^uif^it.ited  alin«»st  as  taken. 

Tin  \r\iiNi.  This  consists  in  the  dilatation  of  the  stricture,  if  this 
is  possihle.  the  administration  of  strychnia,  and  the  resort  to  rectal  feeding. 

FOREIGN  BODIES. 

loieii^n  htulies  >neh  as  tish  l>»>nes.  nlatos  o\  teeth,  pieces  of  food,  coins 
autl  pm-,.  oi  e.ision.ilU   become  jod^^ed  in  the  <vsoi)haj^is.     Their  lodgement 
IS  lollowed  h\   sr\eii'  iMin  hene.ith  ihc  sternum,  the  feeling  as  if  something 
he.i\\    w.is    lodi;i'il    m    the    .esoph  iL:n>.   auil    an    inability   to   swallow   even 
hjjmds  \\\  A\\\   vonsi,Iei.d)le  ijuantitN.     Respiration  may  be  interfered  with, 
.md  at   tnnes  when  ,1   foreij^n  body  Incomes  tightly  impacted  at  the  cn- 
ti.nwe  oi  ihe  tesopl\a»;us.  death  is  unvi       *  "         dyspnoea.    If  the  impac^^^ 
tion  J-  no!  so  iii;ht.  unlcma  o(  «  ti  of  the  walls  of  th^^ 


ACCIDENTS  AND  SURGICAL  AFFECTIONS  OF  TUE  HEAD  AND  NECK        50r> 

cesophagus  may  occur.  Koenig  states  that  about  fifty  per  cent,  of  the  for- 
eign bodies  which  become  lodged  in  the  cesophagus  are  spontaneously 
passed  on  into  the  stomach,  or  back  into  the  mouth. 

Treatment. — ^The  method  of  treatment  of  foreign  bodies  lodged  in 
the  oesophagus  will  depend  in  a  measure  upon  their  location  and  nature. 
Foreign  bodies  situated  in  the  upper  portion  of  the  cesophagus  may  be  re- 
moved with  suitable  forceps,  or  with  an  expanding  probang,  which  is 
passed  by  the  body  while  closed,  and  then  expanded  and  withdrawn,  sweep- 
ing  out,  as  it  were,  the  oesophagus  and  bringing  the  foreign  body  with  it 
(Fig.  302).  If  the  foreign  body  is  soft  it  may  at  times  be  pushed  with  a 
sponge  probang  down  into  the  stomach.  If  it  is  large  or  cannot  be  removed 
by  these  measures,  it  should  be  cut  down  upon  and  removed  (oesopha- 
gotomy).  An  incision  four  inches  long  is  made  on  the  left  side  and  along 
the   anterior   border   of   the   sterno-mastoid   muscle.     The   platysma   and 


Fig.  302. — Probang  for  removing  foreign  bodies  from  the  esophagus. 

deep  fascia  are  divided,  the  sterno-mastoid  drawn  outward,  the  omohyoid 
divided,  and  a  blunt  dissection  made,  with  the  carotid  sheath  on  the  outer 
side  and  the  trachea  and  pharynx  on  the  iimer.  During  this  dissection  the 
thyroid  vessels  are  avoided,  the  wound  is  deepened  until  the  projection  of 
the  foreign  body  in  the  cesophagus  is  felt.  The  oesophagus  is  then  opened 
and  the  foreign  body  extracted.  If  the  body  is  situated  below  the  top  of 
the  sternum  the  incision  is  made  low  down,  and  after  opening  the  oesopha- 
gus an  effort  is  made  with  suitable  forceps  to  extract  the  foreign  body. 
-After  extraction  the  mucous  membrane  is  sutured  with  catgut  and  the 
remainder  of  the  woimd  lightly  packed  with  iodoform  gauze. 

Foreign  bodies  impacted  near  tlie  cardiac  end  of  the  cesophag^is  may 
1)C  removed  by  opening  the  stomach,  and  dilating  the  cardiac    extremity 
fhen  removing  the  body ;  or  the  same  result  may  be  accomplished  at 
!■  by  passing  a  small  catheter  or  probang  which  has  attached  to  it  a 
f[  nlk  thread,  and  at  the  end  of  the  thread  a  sponge  of  suitable  size. 
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the  tonsil  prominent  and  the  process  easier.  When  once  the  to 
within  the  ring  of  the  guillotine,  the  tonsil  is  removed  by  ofM 
the  instrument  (Fig.  272).  The  hemorrhage  is  usually  quite 
few  moments,  and  then  gradually  ceases.  In  rare  cases  it  is  exi 
|)erhaps  then  often  due  to  the  renwval  of  too  much  of  the  tons 
mo\'al  of  a  portion  of  the  soft  palate.  If  the  bleeding  s 
cessive  and  not  readily  controlle^l  by  hot  water  or  ice,  pressure 
directly  upon  the  bleeding  point  by  the  tip  of  the  nnsrer  placed  in 
If  U^di  tonsils  are  enlarged,  they  :r.ay  b^  rer:::ved  at  the  sa 
sitting. 

CONOENITAL  KAIFOBMATIONS  OF  THE  SSOFHASUS 
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cesophagus  may  occur.  Koenig  states  that  about  fifty  per  cent  of  the  for- 
eign' bodies  which  become  lodged  in  the  oesophagus  are  spontaneously 
passed  on  into  the  stomach,  or  back  into  the  mouth. 

Treatment. — ^The  method  of  treatment  of  foreign  bodies  lodged  in 
the  oesophagus  will  depend  in  a  measure  upon  their  location  and  nature. 
Foreign  bodies  situated  in  the  upper  portion  of  the  oesophagus  may  be  re- 
moved with  suitable  forceps,  or  with  an  expanding  probang,  which  is 
passed  by  the  body  while  closed,  and  then  expanded  and  withdrawn,  sweep- 
ing out,  as  it  were,  the  oesophagus  and  bringing  the  foreign  body  with  it 
(Rg.  302).  If  the  foreign  body  is  soft  it  may  at  times  be  pushed  with  a 
sponge  probang  down  into  the  stomach.  If  it  is  large  or  cannot  be  removed 
by  these  measures,  it  should  be  cut  down  upon  and  removed  (oesopha- 
gotomy).  An  incision  four,  inches  long  is  made  on  the  left  side  and  along 
the  anterior  border  of   the   stemo-mastoid  muscle.     The   platysma  and 


Fig.  302, — Probang  for  removing  foreign  bodies  from  the  esophagus. 

deep  fascia  are  divided,  the  stemo-mastoid  drawn  outward,  the  omohsroid 
divided,  and  a  blunt  dissection  made,  with  the  carotid  sheath  on  the  outer 
side  and  the  trachea  and  pharynx  on  the  inner.  During  this  dissection  the 
thyroid  vessels  are  avoided,  the  wound  is  deepened  until  the  projection  of 
the  foreign  body  in  the  oesophagus  is  felt.  The  oesophagus  is  then  opened 
and  the  foreign  body  extracted.  If  the  body  is  situated  below  the  top  of 
the  sternum  the  incision  is  made  low  down,  and  after  opening  the  oesopha- 
gus an  effort  is  made  with  suitable  forceps  to  extract  the  foreign  body. 
After  extraction  the  mucous  membrane  is  sutured  with  catgut  and  the 
remainder  of  the  wound  lightly  packed  with  iodoform  gauze. 

Foreign  bodies  impacted  near  the  cardiac  end  of  the  oesophagus  may 
be  removed  by  opening  the  stomach,  and  dilating  the  cardiac  extremity 
and  then  removing  the  body;  or  the  same  result  may  be  accomplished  at 
times  by  passing  a  small  catheter  or  probang  which  has  attached  to  it  a 
strong  silk  thread,  and  at  the  end  of  the  thread  a  sponge  of  suitable  size. 
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The  probang  is  passed  from  the  stomach  into  the  mouthv  and  then 
drawn,  the  thread  dragging  the  sponge  through  the  oesophagus  an«l 
it  the  foreign  body. 

INFLAMMATION  OF  THE  ESOFHAOTTS. 

This  may  be  caused  by  the  passage  or  retention  of  a  foreign  W- 
by  the  drinking  of  corrosive  liquids.    The  symptoms  are  pain  and  <■.:' 
of  deglutition  and  at  times  the  vomiting  of  blood-stained  mucu- 
treatment  consists  in  rectal  feeding  or  the  restriction  of  month  to 
the  blandest  of  fluids,  and  the  application  of  moist  heat  to  the  rc^i'  : 
sternum. 

SFASMS  OF  THE  ESOFHAOVS  (ESOFHAOISMITS). 

This  condition  is  most  frequently  met  with  in  young,  luster^ 
but  may  also  occur  in  men  sutfering  from  hypochondriasis.    Tl 
plaint  of  an  inability  to  swallow,  usually  accompanied  with   i 
the  sternum. 

The  diagnosis  is  made  fruni  the  svmptoms.  and  these  slv- 
or  neurotic  condition  of  the  patient,  and  an  apparent  inabili  ■ 
oven  liquids,  and  by  the  passage  of  a  good-sized  cesophageal  : 
readily  goes  into  the  stomach.    The  condition  must  be  carcii:' 
ed  from  benign  and  maiij^nant  strictures. 

The  treatment  is  contined  very  largely  to  the  relief  ni  : 
neurotic   condition   oi   the  patient.     Tonics,   cold  baths   :i: 
usually  called  for. 

ORGANIC  STRICTURE  OF  THE  ESOFHAGIIS 

This  is  oi  tw.»  kinds,  benign,  or  fibrous,  and  maliLir... 
The   nbrous   structure   may   he   the   result  of  the  lu».! 
caused  by  the  impaction  oi  a   iV  reign  body  within  the  i< 
result  oi  the  hea'.iiii:  oi  a  >y;>liiliiic  ulcer.     The  primar.    . 
is  n^.^st   frei-iK'i'.:'.y   eaiise-i   l.\v   'lie  swallownig  of  a  con- ■ 
cially  the  av:c:i.:or.:al  c.r.v.kitii:  oi  l\e.     The  tin  id  causes  a  ;■• 
oi  the  :r.iic»v.s  ::'e:v^ra::e  •■:  :!'.e  -vs  ':»]\\c:us,  which  on  sloui^. 
a  Iari:^e  ulcer,     T!::^  ::•  :ua!i:-.c  "oa  is  :o  cicatricial  contraci; 
stricture.     TVx  >:r:.::ure  :<  :::  >:  !:rci;ucntly  situated  m  the  ; 

i.> »     l.'v.  .  I  . .  !»..     I  .  it     V.  .   .  V       ...    V  il "•  L  *.  • 

SvMV.    >:s. —  n^ost  usu.:l  ;.   :::.i.kc  their  appearance  sev^ 
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Treatment. — ^These  cases,  occurring  as  they  do  very  frequently  in 
children,  the  dilatation  of  the  stricture  is  often  attended  with  a  great  deal 
of  difficulty,  and  requires  much  patience  and  perseverance.  The  methods 
of  dilatation  of  the  oesophageal  stricture  are  much  the  same  as  those  of  an 
urethral  stricture.  The  patient,  if  a  child,  should  be  seated  before  a  win- 
dow, its  head  and  arms  held  and  its  mouth  gagged  open.  The  base  of  the 
tongue  is  then  depressed  with  the  left  finger,  and  in  order  to  dfitennine 
the  location  of  the  stricture  a  No.  8  or  10  bougie  is  passed  through  the 
pharynx  into  the  oesophagus.  This  will  readily  determine  the  situation  of 
the  stricture.  If  the  stricture  is  very  tight,  one  commences  with  No.  I 
bougies  or  with  filiform  whalebone  bougies.  One  or  more  of  these  are 
passed  into  the  oesophagus  and  an  effort  made  with  gentleness  and  care  to 
pass  the  stricture.  In  any  case  where  the  stricture  is  tight  it  may  require 
several  sittings  before  the  smallest  bougie  can  be  made  to  pass  into  die 
stomach.  When  one  succeeds  the  bougie  should  be  left  within  the  oesopha- 
gus for  ten  or  fifteen  minutes  if  possible,  so  that  it  will  dilate  to  some  ex- 
tent the  stricture.  Then  it  is  withdrawn  and  one  of  larger  size  introduced, 
which  is  left  in  position  for  ten  or  fifteen  minutes.  Then  the  patient  may 
be  dismissed,  and  upon  the  following  day  a  No.  2  or  3  English  bougie 
may  be  introduced  and  the  size  gradually  increased  from  day  to  day  until 
one  reaches  a  No.  8  or  10  bougie.  From  this  on  some  little  force  maiy  be 
used,  and,  as  a  rule,  the  stricture  readily  dilated  up  to  No.  12  or  13  Eng« 
lish.  Following  full  dilatation  the  patient  should  return  for  treatment  at 
first  once  a  week  and  then  once  a  month  for  the  first  year.  During  these 
visits  the  oesophagus  is  again  fully  dilated. 

MAUGNANT  STBICTUBE  (EFITHEUOIIA). 

Malignant  stricture  in  the  oesophagus  is  usually  situated  in  its  lower 
portion,  near  or  at  the  cardiac  extremity  of  the  stomach.  It  may,  how- 
ever, be  situated  at  its  commencement,  or  behind  the  cricoid  cartilage,  or 
in  the  middle  portion  where  crossed  by  the  left  bronchus.  The  growth  usu- 
ally involves  the  whole  circumference  of  the  tube.  Ulceration  follows  and 
perhaps  perforation  of  the  oesophagus,  trachea,  pleura  or  one  of  the  large 
blood  vessels.  The  glands  in  the  neck  or  posterior  mediastinum  are  often 
enlarged.  Visceral  complications  may  occur.  Malignant  stricture  of  the 
oesophagus  is  most  frequently  found  in  men  who  have  passed  their  fiftieth 
year. 

Symptoms. — The  symptoms  correspond  very  closely  with  those  of 
benign  stricture.  There  is.  however,  more  pain  and  greater  emaciation^ 
with  more  marked  weakness.  There  is  the  same  increasing  difficuhy  in 
swallowing  solid  foods,  and  finally  difiiculty  and  perhaps  inability  to  swal- 
low even  liquids. 

The  diagnosis  is  made  by  considering  the  age  of  the  patient,  the  history 
of  the  case,  and  by  the  use  of  an  oesophageal  bougie. 

Treatment. — Under  ordinary  conditions  there  should  be  no  attempt 
made  to  dilate  what  seems  to  be  a  cancerous  stricture  of  the  oesophagus. 
The  reason  for  this  is  two- fold:  First,  a  cancerous  stricture  canhot  be 
maintained  open  after  it  has  once  closed  by  any  method  of  ordinary  dila- 
tation; and  second,  there  is  g^eat  liability  of  making  a  false  passage  in 
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called  specific  serum  prepared  by  Drs.  Beebe  and  Rogers  has  also  been  used. 
This  is  made  by  grinding  the  thyroids  of  exophthalmic  goitres,  precipitat- 
ing the  neucleo-proteids,  globulins  and  thyroglobulins,  and  then  injecting 
these  precipitates  either  in  the  fresh  or  dried  state  into  rabbits  for  a  period 
of  five  weeks,  following  which  the  rabbits  are  bled  to  death  and  the  serum 
injected  in  doses  of  from  15  to  30  minims  into  the  patient  suffering  from 
exophthalmic  goitre.  Ten  cases  were  treated  with  this  serum,  with  the  re- 
sult that  three  were  cured,  three  greatly  improved,  while  the  remaining  four 
were  only  slightly  benefited. 

Surgical  Treatment. — At  the  present  time  the  surgical  treatment  of 
exophthalmic  goitre  consists  in  the  removal  of  one-half  of  the  gland,  or 
the  removal  of  the  cervical  sympathetic  ganglia  in  the  neck.  The  quite 
prevalent  opinion  being  that  the  disease  is  due  to  a  hypersecretion  of  the  en- 
larged thyroid  gland,  the  majority  of  operators  resort  to  the  excision  of 
one-half  of  the  gland,  rather  than  to  the  removal  of  the  cer- 
vical sympathetic  ganglia.  The  removal  of  one-half  of  the  gland 
is  not  without  risk,  and  is  not  always  curative.  In  Kiimmeirs  cases,  70  per 
cent,  were  cured,  while  5  per  cent,  died  as  a  result  of  the  operation.  These 
results  may  be  considered  very  favorable.  Cases  in  which  there  is  an  ex- 
cessively dilated  and  hyj^ertrophicd  lieart  should  not  be  subjected  to  oper- 
ation. 

Following  an  oj)cration  a  severe  condition  of  thyroidism  may  occur,  :n 
which  the  patients  become  excessively  restless,  even  delirious,  while  the 
pulse  becomes  practically  uncountable.  From  this  condition  the  patient  may 
succumb.  It  is,  however,  often  rcadilv  controlled  bv  the  administration  of 
morphine.  The  operation  when  snccesstul  reduces,  either  immediately  or 
within  a  few  months,  the  pulse  from  20  to  50  beats  per  minute.  The  extent 
of  the  benefit  is  often  not  reached  for  several  months  following  the  opera- 
tion.   The  o])eration  is  to  be  lecommcniled  in  all  suitable  cases. 

CELLULITIS  OF  THE  NECK. 

This  may  Ik*  sii|)orticial  or  dcoj).  The  superficial  form  of  inflammation 
implicates  the  structures  external  to  the  deep  cervical  fascia:  while  the  deep 
form  has  its  orij^in  in  the  tissues  beneath  the  deep  cervical  fascia.  Superfi- 
cial cellulitis  may  he  due  to  cold,  ir.jury.  open  wounds  or  to  one  of  the  in- 
fectious diseases.  Hie  dcej)  form  is  usually  due  to  some  local  infection  in 
the  mouth,  as  in  the  tonsils,  about  the  teeth,  or  in  the  submaxillary  gland. 

The  symptoms  of  supcrticial  cellulitis  are  swelling  and  induration  be- 
neath the  skin,  which  may  be  reasonably  l(»calized,  or  diffuse,  with  pain,  red- 
ness i)i  the  skin  and  fever.  The  process  may  1^0  on  to  pus  formation,  or 
resolution  may  take  place. 

i  he  treatment  should  consist  j)riniarily  of  rest,  the  application  of  cold 
.1  warm  antiseptic  compresses,  the  latter  being  wrung  out  of  a  warm  car^ 
tx>lized  st^rution.  The  IkjwcIs  should  be  freely  opened.  If  the  fever  con- 
tinues and  jnis  forms,  a  free  incisicMi  should  be  made  over  the  center  of 
•he  indurated  area,  keeping  in  mind  the  j^osition  ni  the  external  jugular  vein. 
If  a  punctured  wounil  has  been  the  f«KUs  M  infection,  this  should  be  freelv 
enlarged,  asepticized  auil  draine^l.  .Vfter  freelv  oj>oning  the  area  of  infec- 
tion, c(^mpresses  oi  sterilized  gauze,  wrung  out  oi  a  hot  carbolized  solution, 
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should  be  frequently  applied,  and  covered  by  some  impervious  material ;  the 
compresses  will  then  retain  their  heat  and  moisture  for  a  considerable  time. 

DEEP  CELLXniTIS  07  THE  BECK. 

In  this  process  there  will  have  been  an  infection  of  some  of  the  deeper 
structures  within  the  neck  or  mouth,  which  has  spread  through  the  lymphat- 
ics or  by  continuity  of  structure  to  the  deep  cellular  tissues.  In  this  form 
there  is  a  hard,  brawny  induration,  with  pronounced  swelling,  extending 
over  the  side  of  the  neck.  The  inflammation  usually  rapidly  progresses. 
The  neck  is  stiff,  there  is  inability  to  open  the  mouth  to  any  extent,  with 
difficulty  of  deglutition,  and  often  marked  dyspnoea.  At  times  there  are 
attacks  of  impending  suffocation  from  pressure  upon  the  larynx.  There 
is  severe  pain,  inability  to  sleep,  high  fever,  often  chills,  great  prostration, 
and  usually  profuse  perspiration.  If  pus  forms,  as  is  usual,  it  is  held  down 
by  the  deep  cervical  fascia  and  may  make  fatal  pressure  upon  the  larj'nx 
or  trachea,  or  rupture  into  the  trachea  and  suffocate  the  patient. 

Treatment. — As  the  pus  is  beneath  the  deep  cervical  fascia  fluctua- 
tion or  softening  of  the  brawny  induration  does  not  occur  and  must  not  be 
waited  for.  As  soon  as  it  is  apparent  that  the  process  is  progressive,  in 
spite  of  local  treatment,  a  free  longitudinal  incision  should  be  made  over  the 
center  of  the  induration,  and  through  the  skin,  superficial  fascia,  and  pla- 
tysma.  The  pus  is  then  sought  for  by  thrusting  a  curved  director  or  closed 
pair  of  pointed  artery  forceps  into  the  inflamed  area,  following  the  method 
of  Hilton.  If  pus  is  not  encountered  at  the  first  thrust  of  the  director,  it  is 
^withdrawn  and  introduced  in  a  different  direction,  keeping  in  mind  the  sit- 
uation of  the  deep  vessels.  The  pus  having  been  located,  the  track  of  the 
director  is  enlarged  by  passing  along  the  groove  a  pair  of  closed  artery 
forceps.  These,  after  reaching  the  abscess  cavity,  are  opened  and  withdrawn 
"while  open,  tearing  a  considerable  space  in  the  external  tissues.  A  drain- 
age tube  should  then  be  introduced  and  the  parts  kept  clean. 

FOEEIGN  BODIES  IN  THE  AIE  PASSAGES. 

In  attempting  to  bolt  one's  food  a  large  mass  may  become  lodged  at 
the  rima  glottidis  and  produce  complete  obstruction,  the  person  becoming 
llack  in  the  face  and  even  falling  dead.  The  same  condition  has  occurred 
m  attempts  to  swallow  large  foreign  substancc>.  If  impaction  is  not  com- 
plete, great  dyspnoea  is  caused,  with  an  inability  to  swallow.  The  same  con- 
dition may  occur  during  anaesthesia  if  the  stomach  is  not  empty,  or  a  plate 
of  ♦eeth  may  be  dislodged  from  the  mouth  and  become  arrested  at  the  en- 
trance of  the  oesophagus. 

Treatment. — This  in  severe  cases  to  be  of  any  avail  mvi%t  be  carried 
out  at  once.  The  mouth  should  be  forced  open  with  the  handic  of  a  large 
spoon,  knife  or  fork,  and  the  finger  thrust  into  tlie  throat  and  swept  around 
the  pharynx  so  as  to  dislodge  any  foreign  substance.  If  this  does  not  suc- 
ceed, an  incision  may  l)e  made  directly  into  the  larynx,  without  preparation, 
and  with  one  sweep  of  the  knife.  The  lateral  walls  of  the  larynx  should 
then  be  held  open  and  artificial  respiration  practised.  In  less  urgent  cases 
the  foreign  body  may  be  IcKated  with  the  finger  or  laryngoscope  and  re- 
moved with  a  pair  of  suitable  forceps,  ur  by  the  finger. 
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FOBEIGH  BODIES  IN  THE  LABTNX. 

A  foreign  body  of  small  size  held  between  the  teeth  may  enter  tlie 
larynx  during  a  deep,  sudden,  and,  as  it  were,  unexpected,  inspiration.  The 
foreign  bodies  most  apt  to  enter  the  larynx  are  pieces  of  nut  shells,  or  nuts,, 
toothpicks,  coins,  buttons  and  small  tooth  plates.  As  soon  as  the  body  en- 
ters the  larynx  there  is  induced  a  violent  fit  of  coughing,  with  mariced 
dyspnoea  and  a  sense  of  impending  suffocation.  While  the  paroxysm  lasts 
the  face  is  puffed,  swollen  and  cyanosed,  the  distress  is  intense  and  the  voice 
croupy  and  hoarse.  In  a  short  time  if  the  obstruction  is  not  pronounced 
the  paroxysm  ceases,  the  person  breathes  more  quietly  and  is  more  at  ease, 
the  larynx  becoming,  as  it  were,  in  a  measure  accustomed  to  the  foreign 
body.  The  paroxysms  of  coughing,  however,  recur  at  longer  or  shorter  in- 
tervals. They  are  very  distressing  and  are  excited  by  attempts  to  speak  or 
to  take  food,  or  by  undue  exertion.  If  the  foreign  body  is  allowed  to  remain 
it  is  likely  to  produce  laryngitis,  tracheitis  or  bronchitis,  depending  upon  its 
situation,  and  the  inflammatory  process  is  quite  apt  to  be  followed  by  ulcer- 
ation and  even  abscess  formation.  A  foreign  body  lodged  in  the  larynx^ 
trachea  or  bronchus,  is  not  infrequently  expelled  during  a  severe  paroxysm 
of  coughing. 

Treatment. — Foreign  bodies  situated  in  the  larynx  may  at  times  be 
extracted  with  a  pair  of  proper  forceps  and  by  the  aid  of  the  laryngoscope. 
Foreign  bodies  situated  in  the  larynx,  trachea  or  bronchus,  if  not  impacted, 
are  often  readily  expelled  through  the  wound  during  a  paroxysm  of  coughing^ 
and  following  a  tracheotomy,  the  edges  of  the  wound  being  held  quite  wide 
open  by  the  aid  of  wire  retractors.  If  not  immediately  expelled  they  may  be 
some  days  after  the  operation.  If  not  expelled  at  the  time  of  the  operation,, 
they  should  be  sought  after  with  a  pair  of  long  and  suitably  curved  forceps. 
Foreign  bodies  composed  of  metal  are  readily  located  now  by  the  aid  of  the 
radiograph.  Foreign  bodies  situated  in  a  bronchus  have  been  successfully 
removed  by  the  bronchoscope.  Under  ordinary  conditions  it  is  very  desir* 
able  to  remove  a  foreign  body  situated  within  the  air  passage  before  it  has 
done  serious  or  irreparable  mischief.  They  may  cause  localized  ulceration 
and  infection,  with  the  formation  of  an  abscess  which  may  reach  the  costal 
pleura,  and  be  incised  and  drained,  the  foreign  body  being  expelled  with  the 
pus. 

mJTJBIES  OF  THE  LABTNX  AND  HTOID  BONE. 

As  the  result  of  direct  violence  a  severe  injury  or  fracture  may  occur 
to  the  larynx  or  hyoid  bone. 

Symptoms. — With  fracture  there  is  likely  to  be  some  displacement  and 
consequently  deformity.  Fractures  are  often  compound  internally  and  are 
consequently  attended  with  hemorrhage.  There  will  be  localized  pain,  in- 
creased by  any  movements  of  the  neck,  difficulty  in  inspiration  and  often 
inability  to  swallow.  In  some  cases  the  swelling  is  so  severe  that  respira- 
tion is  seriously  interfered  with  and  suffocation  made  imminent. 

Treatment. — This  consists  in  correcting  any  deformity  whi6h  may  be 
present,  and  then  applying  cold  to  the  parts  for  the  purpose  of  preventing 
or  arresting  inflammatory  swelling.    If  there  is  a  local  external  wound,  this^ 
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should  be  a8q>ticized  and  kept  clean.    If  thie  swelling  becomes  great,  so  as 
to  seriously  interfere  with  respiration,  a  tracheotomy  should  be  performed. 

OPERATIONS  ON  THE  AIR  PASSAGES. 

TSAN8-HT0ID  FHABTHGOTOICT. 

This  operation  is  performed  by  making  a  vertical  incision  from  the  chin 
to  the  thyroid  cartilage.  The  hyoid  bone  is  divided  in  the  middle  line.  The 
incision  opens  the  pharynx  and  exposes  the  back  of  the  tongue,  the  pos* 
terior  wall  of  the  pharynx  and  the  upper  part  of  the  larynx.  The  operation 
is  of  service  in  the  removal  of  growths  from  the  epiglottis,  posierior  wall  of 
the  pharynx,  base  of  the  tongue  and  upper  larynx.  In  this  operation  the 
phsLTynx  must  be  entered  through  the  lower  part  of  the  incision.  In  the  re- 
moval of  tumors  from  the  pharynx  a  previous  tracheotomy  should  be  doiie» 
a  laige  tracheal  tube  introduced  and  the  upper  portion  of  the  trachea  plugged, 
if  there  is  likely  to  be  any  considerable  hemorrhage.  .This  procedure  will 
prevent  the  blood  entering  the  trachea. 


This  consists  in  a  partial  or  complete  vertical  incision  through  the  diy- 
roid  cartilage.  The  operation  is  done  for  the  removal  of  tumors  withiii  the 
larynx.  A  previous  tracheotomy  should  be  done,  a  large  cannula  intro- 
duced, and  the  upper  portion  of  the  trachea  plugged.  An  incision  is  then 
made  in  the  median  line  from  the  hyoid  bone  to  the  cricoid  cartilage.  The 
incision  is  deepened  down  to  the  thyroid  cartilage,  and  the  thyro-cricoid 
membrane  incised.  A  small  artery  may  be  here  encountered,  but  it  is  read- 
ily controlled  with  artery  forceps.  The  thyroid  cartilage  is  then  divided  in 
the  median  line  with  a  pair  of  sharp  bone  forceps.  The  lateral  halves  are- 
separated  and  the  growth  removed.  After  the  removal  of  the  growth  and 
the  arrest  of  hemorrhage,  the  thyroid  cartilages  are  evenly  and  accurately. 
reunited  in  the  median  line  with  chromicized  cat-gut  sutures.  The  superficial 
part  of  the  wound  is  closed  with  silkworm-gut.  The  tracheal  tube  may  be 
removed  immediately  or  left  in  position  for  a  day  or  two,  according  to  the 
indications. 

TRACEEOTOKT. 

From  six  to  ten  rings  of  the  trachea  are  situated  above  the  sternum. 
The  isthmus  of  the  thyroid  gland  crosses  the  third  and  fourth  tracheal  rings.. 
The  trachea  may  be  opened  either  above  or  below  the  isthmus.  The  mortal- 
ity of  the  high  operation  is  considerably  less  than  that  of  the  low.  The  low 
operation,  however,  is  to  be  preferred  in  cases  of  membraneous  croup,  and  in- 
case of  a  foreign  body  situated  in  the  trachea  5r  bronchus.  The  upper  por- 
tion of  the  trachea  is  much  more  superficial  than  the  lower,  as  this  organ 
recedes  from  the  surface  quite  rapidly  from  its  commencement  to  the  top 
of  the  sternum. 

High  Operation, — The  child  is  anaesthetized,  the  head  extended  and  a 
hard  block  pillow  placed  under  the  back  of  the  neck.  An  incision  is  then 
made  from  the  top  of  the  cricoid  cartilage  downward  for  about  an  inch  and 
a  half,  or  two  inches,  the  skin  and  superficial  fascia  are  divided,  the  stemo- 
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hyoid  muscles  identified  and  held  apart,  the  isthmus  which  will  be  in  the 
lower  angle  of  the  wound  is  dragged  downwards  with  a  dull  retractor ;  and 
as  the  incision  is  deepened  with  the  handle  of  the  scalpel  the  trachea  is 
identified  by  the  finger,  and  finally  by  sight.  The  front  of  the  trachea  should 
be  exposed  above  the  isthmus,  completely  freed  of  tissues,  fixed  with  a  tena- 
culum which  is  strongly  hooked  into  it  on  one  side,  and  then  incised  from 
below  upwards  by  entering  the  trachea,  in  the  median  line,  with  a  thin, 
pointed  knife.  Ordinarily  but  two  or  three  rings  of  the  trachea  are  divided, 
but  the  incision  may  be  extended  upwards  as  far  as  deemed  advisable.  As 
soon  as  the  trachea  is  opened  a  violent  paroxysm  of  coughing  will  occur, 
with  the  forcible  expulsion  of  blood  and  mucus.  It  is  well  now  to  open  the 
tracheal  wound  widely,  either  with  a  tenaculum  in  the  opposite  side,  or  by 
placing  within  the  incision  a  dull  retractor,  then  a  large  tracheal  tube  should 
be  introduced.  The  tracheal  tube  may  be  dispensed  with  and  the  incision 
within  the  trachea  held  wide  open  by  passing  silk  sutures  through  the  bor- 
der of  the  trachea  and  tying  these  behind  the  neck,  or  by  inserting  suitable 
curved  wire  retractors  within  the  incision  in  the  trachea. 

Low  Operation . — In  the  low  operation  an  incision  is  made  in  the  me- 
dian line  from  the  cricoid  cartilage  to  the  top  of  the  sternum.  The  skin,  su- 
perficial and  deep  fascia  are  divided,  and  the  muscles  identified  and  separated. 
Some  considerable  venous  hemorrhage  may  occur,  but  this  is  readily  con- 
trolled by  forceps  pressure.  The  incision  is  gradually  deepened  by  blunt 
dissection  and  the  trachea  identified  by  the  finger. 

The  tissues  below  near  the  top  of  the  sternum  are  retracted  downwards 
and  the  isthmus  drawn  upwards,  the  trachea  freed,  fully  exposed,  fixed  with 
a  tenaculum  and  divided  from  below  upwards.  An  incision  of  half  an  inch 
or  more  if  thought  necessary  can  readily  be  made  in  the  trachea  through  the 
low  operation. 

Dangers  of  Tracheotomy. — The  operation  is  not  easy  in  fat,  short,  thick- 
necked  children  in  whom  respiration  is  labored  and  all  the  tissues  engorged. 
In  these  cases  but  very  little  anaesthetic  should  be  administered.  In  order 
to  make  the  operation  as  easy  as  possible  the  incision  should  be  rather  long 
and  made  exactly  in  the  median  line.  After  the  skin  and  fascia  have  been 
divided  much  of  the  dissection  can  be  done  with  the  handle  of  the  scalpel. 
The  anterior  thyroid  veins  sometimes  are  quite  prominent,  and  if  divided 
may  bleed  quite  freely  and  obscure  the  field  of  operation.  If  injured  they 
should  be  immediately  seized  with  the  artery  forceps.  One  should  also  bear 
in  mind  the  position  of  the  left  innominate  vein  which  crosses  the  trachea  at 
or  just  below  the  top  of  the  sternum.  The  inferior  thyroid  plexus  may  also 
give  trouble,  but  ordinarily  the  bleeding  is  readily  controlled.  It  is  of  great 
importance  to  fix  the  trachea  before  it  is  opened,  so  that  it  is  directly  under 
the  surgeon's  control,  and  then  the  cannula,  if  one  is  to  be  introduced,  should 
be  inserted  as  soon  as  possible  after  the  trachea  has  been  opened.  Ordinar- 
fly,  as  the  trachea  is  opened  and  the  cannula  is  inserted  the  bleeding  in  con- 
<equence  of  the  re-establishment  of  the  respiration,  becomes  much  less,  or 
ceases  entirely. 

The  cannula  is  held  in  position  by  tapes  which  pass  about  the  neck  and 
are  secured  behind. 
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lowing  a  tracheotomy  the  wound  and  cannula,  if  one  is  inserted* 
be  kept  covered  by  one  or  more  thicknesses  of  sterilized  gauze.    It  is 
to  wring  this  gauze  out  of  a'  hot  carbolized  solution.    The  gauze 
be  frecjUeiitly  changed ;  the  room  should  be  kept  warm  and  drafts 
The  nurse  should  change  the  internal  tube  and  cleanse  it  in  a  warm 
I  solution  every  two  or  three  hours.    The  tracheal  tube  should  be 
as  soon  as  the  conditions  for  which  it  was  inserted  are  overcome, 
little  difiicultv  ma%  be  experienced  during  the  first  few  days  in  nour- 
the  child     Rectal  encmata  ma\  be  administered,  but  the  child  very 
learns  to  take  liquids  b^  the  mouth     The\  should  at  first  be  admin- 
^hnd  in  teaspoonful  do' 
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fflTTTBATIOH  OF  THE  LAEYNX. 


Intubation  is  practised  tor  tlie  n 
as  in  stenosis  from  dijihthcnii.  iiill; 
O'Dwyer  tubes  arc  those  usually  uscil 
in  size  and  lengtli  to  suit  the  (lifTvrciii 
an  inner  hinge  tube  which  i^  scrvwfd 
tube  the  child  is  held  upri;;lit  in  tiif  1 
and  body;  a  second  perscm  staiidiiifr  h 
head;  the  mouth  is  fr^tggeil  o]n-n  atii! 
of  the  patient,  introduci's  the  left  fun 
tongue,  raises  the  epijrlottis  ;itid  delii 
the  introducer  in  his  ri^rht  hand  tiie  ti 
the  left  hand  into  tiic  threat,  tiirnol  I 
larynx  by  the  left  index  tini;er.     The  li 


■lief  of  iibstruction  within  the  larynx, 
iiimiitiim  or  u'tleina  fjlottidis.  The 
.  ( I'ifr.  30.^,1  The  tubes  are  graded 
.  at;es  uf  ihe  patients.  Each  tube  has 
t!>  the  retractor.  In  introducing  the 
[i|>  'if  ;i  Tiurse  who  controls  tiie  hands 
.■liind  the  nurse  supports  and  fixes  the 
llie  t'peratiir.  seating  himself  In  front 
.'  finger  into  the  throat,  liepresses  the 
es  llie  eiilniiiee  U>  the  larynx.  With 
il>e  is  carried  along  the  fore  finger  of 
>  a  iKTpeiulicuUr  and  guided  into  the 
iiitMii  uf  ihe  iiTtniductT  is  then  pushed 
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CHAPTER  XV. 

ACCIDENTS  AND   SURGICAL   AFFECTIONS  01 

THE  CHEST. 

AFFECTIONS  OF  THE  BIBS  AUD  STESNITH. 

An  acute  pyogenic  osteomyelitis  may  occur  in  the  ribs  or  sternum  as  : 
primary  or  secondary  affection.  It  is  however  of  rare  occurrence.  Th 
process  may  also  follow  typhoid  fever.  It  runs  an  acute  course  and  i 
followed  bv  necrosis. 

Syphilitic  gummata  may  occur  in  the  sternum  and  most  frequently  ii 
the  upper  portion.     The  jii^ummata  break  flown,  leaving  the  bone  ero<led. 

The  treatment  of  osteomyelitis  of  the  ribs  or  sternum  is  early  incisior 
evacuating  the  pus  and  freely  draining  the  cavity.  The  treatment  of  syphili 
tic  gummata  is  the  internal  administration  of  i^'xlide  of  potash,  local  cure! 
tage  of  the  ulcer  and  the  maintenance  of  cleanliness  and  free  drainage. 

TTJBEBCTTLAE  AFFECTIONS  OF  THE  BIBS  AND  STEBNUIC. 

Tubercular  inflammation  implicating  the  ribs  is  quite  a  common  affec 
tion;  it  occurs  less  frequently  in  the  sternum.  The  process  either  com 
mences  as  a  tubercular  periostitis  or  as  a  tubercular  caries,  and  is  seem 
ingly  most  frequently  situated  up^jn  the  internal  surface  of  the  rib.  The  ri 
or  ribs  are  often  found  denuded  of  their  [xrrio-tenm  for  a  considerable  di.^ 
tance.  and  their  surfaces  eroded.  There  i-  often  a  chronic  abscess  Ixrneatl 
the  skin,  which  connect-  by  a  narp/.v  fi-ttilou-  track  running  through  an  in 
tercostal  space  to  a  cavity  ?K:n^:ath  the  ribs. 

SvMPTOM.s  .VNO  Co^-r-f:. — T:v!  parjf-nt  i-.  iiMially  debilitated.  an;emic 
weaklv  and  ordinarilv  v.il!  hav^-  !o^*  ri^-sii.  'f  h'-  ^'i-.*•;^w•  crime^  on  eradualK 
there  is  localized  tenderr.r--  an^:  pain  //♦•r  th^-  rib  or  rib-,  followed  by  a  cir 
cumscribed  swelling.  Th-^rr-  \-  r,-^'\'^^\-:  a  -\v^b,\  ^■vv-ning  ri^e  of  t.ennfi<:rafure 
The  patient  for  a  con-id^traS!-^!  ^wr.r  \-  -r/.^-  ".(,  V.ff'\)  at  a -^rk.  The  -wellin;; 
however,  increases,  an-!  ar^-r  .*  ^-j-'f:-  rl:''/':ar:or.  :-.  a:ij>ar'-nt. 

Treatment. — V.  is  '.:  r.  ,  ava:!  in  'hi-  ^i-i--  of  'a-^--.  where  ^he  p^rioi 
teum  or  rib  ir*  involve-:.  ^  ,  -::■.:/>•  ir.  .:-'•  ':.*•  ;i^w.--.  and  ^'irert^  the  r^viv* 
The  process  is  ^>enes*r.  ar.  i  .'  :'"  -.  *'.-:  r:'.  "i  '.  *■  -r, 
ciscd  and  curetted,  the  f.-":h/:-  \r>.-.>  y. '.'.■./.'■■[  '  .  *  .f. 
tercostal  space  and  *:>':  ar:  .  rih  r  r;h.  :r  ••' 
done  by  making  ar.  ir.  :-  .r  i"  r  /  '; -:  r.h  '  ^iri*; 
periosteal  elevator,  vir:-  t-  :':  -  .*  *,  -- ::  -^r  ■ 
moving  the  rib  xi^h  h-  -      *  .-     -         .':  -  rh 

also  be  removed      Th-      >    -      ^'    .*-   -       :\ 
wiped  out  and  pa :i":^:    •  .^■-.  ■'•:-,'.--   :•--:./• 
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If  the  process  lies  in  the  sternum  it  is  a  much  more  serious  conditicHi 
anrf  more  difficult  to  treat.  In  the  treatment  the  same  principles,  however, 
hcJrl  good.  The  chondro-costal  cartilages  connecting  with  the  diseased 
area  of  the  sternum  should  be  divided,  and  the  diseased  portion  of  the  ster- 
num shelled  out  of  its  periosteal  covering.  The  anterior  mediastinum  will 
\fe  opened.  The  cavity  is  then  carefully  cleansed,  curetted,  if  necessar>*,  and 
packed  with  iodoform  gauze. 

Fr>Ilowing  the  removal  of  either  the  ribs  or  sternum  for  tubercular  dis- 
eaj^c,  no  effort  should  be  made  to  close  the  wound  by  suture.  What  is  de- 
Hirer!  is  a  free  opening,  thorough  drainage  and  a  destruction  of  the  tuber- 
cular tissue.  This  is  often  readily  attained  if  the  above  principles  are  car- 
ried out. 

The  results  are  as  a  nile  most  satisfactory. 

WOUNDS. 

These  may  be  non-penetrating  or  penetrating.  In  non-penetrating 
wonncK  of  the  chest  wall  the  same  principles  of  treatment  apply  as  in  wounds 
situated  elsewhere.  Primarily  hemorrhage  i<  to  be  arrested.  Then  the 
woiinrl  shmild  he  thoroughly  cleansed  and  free  drainage  established.  One 
shrMiM  not  ioT^vi,  however,  that  in  contusions  and  wounds  of  the  chest  wall 
a  traiunatic  ])lenrisy.  pneumonia  or  pericarditis  may  follow.  These  trau- 
niatir  secondary  affections,  unless  due  to  septic  emboli  or  septic  processes, 
usnally  run  a  mild  course. 

I 'eiict rating"  wonnds  of  the  chest  wall  are  much  more  serious  and  mav 
implicate  the  hni^s,  heart  or  important  blood  vessels.  These  wounds  are 
especially  serion^  in  cnnsecjiience  of  the  liability  to  hemorrhage  and  sepsis. 
If  air  enters  or  is  (.xpelled  from  the  wound,  it  is  at  once  apparent  that  the 
pleura  has  been  entered.  If  the  j)atient  exj)ectorates  blood,  it  is  at  once 
recoj^nii/i'd  that  the  Inn^  has  been  injured.  If  the  wound  was  made  by  a 
bulK't.  the  direction  from  which  it  came,  its  size,  and  the  presence  or  ab- 
sence ot  a  wound  of  exit,  slmuld  be  ascertained.  These  facts  will  enable 
one  to  judj^e  to  sume  extent  of  the  seriousness  of  the  injury  and  the  struc- 
tures injure<l.  if  the  j)atient  is  severely  shocked  this  condition  should  be 
treated  \)\  the  administration  of  strychnine,  morphine  and  caffein  hyp)oder- 
inically.  Tnssihly  rectal  enemata  of  coft'ee  and  milk  may  also  be  given, — 
while  hot  boitli-s  are  placed  ahout  the  body.  If  the  symptoms  indicate  in- 
ternal hemnrrliaj4:e.  it  may  come  from  an  intercostal,  internal  mammary,  or 
from  the  lun^  (»r  heart.  In  any  event  the  wound  should  be  sufficiently  en- 
larged so  that  the  bleedinj;:;^  vessel  can  be  secured.  If  the  hemorrhage  comes 
from  the  lunj;  the  chest  wall  should  be  widely  opened,  the  lung  brought  to 
the  surface  by  the  intnxluction.  if  necessary,  of  the  hand,  aiid  the  bleeding 
vessel  or  vessels  secured  with  haemostatic  forceps.  If  the  vessels  cannot 
be  tied  the  force])s  may  be  left  in  j)lace  for  24  or  36  hours,  while  the  pleural 
cavity  is  drained.  If  the  vessels  cannot  be  secured  with  forceps  the  wound 
in  the  lungs  and  pleural  cavity  should  be  tightly  packed  with  sterilizetl 
gauze.  This  is  left  in  i)osition  until  the  bleeding  has  been  arrested.  Aside 
from  this  the  wound  is  thon»ughiy  asepticized  and  drained,  a  large  dressing 
applied  and  the  chest  snugly  bandaged. 
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Complications. — En-.physema  may  occur  and  is  an  imiication  oi  pei 
foration  of  the  costal  pleura.  The  condition  is  not  likely  to  happen.  hh>^ 
ever,  unless  the  external  wound  is  small.  In  emphysen^a  air  enters  th 
subcutane^rus  tissue  and  produces  a  Ivxal  or  general  bloating  of  the  bod] 
The  subcutaneous  tissues  crackle  on  palpation.  The  c\^ndition  dv>?s  inn  cv'^ni 
on  immediately  and  usually  disappears  in  a  few  days,  without  treatment. 

HUENIA  OF  THE  LUHO. 

In  cases  in  which  the  chest  wall  is  only  slightly  openev:  a  hcniia  of  s^Mn 
portion  of  the  lung  may  c<cur.  In  such  a  case  the  opening  of  the  chest  wa 
may.  if  necessary,  be  enlargt^l  and  the  prv^mu'ing  '^^^rtion  of  the  hnv 
returned.  If  the  p*jrtion  «  f  the  lung  which  protrudes  hus  l>een  so  presse 
upon  as  to  destroy  its  vitahty,  it  :r.ay  Ix*  ligate,:  an  '■  rc:r.ovev!. 

SEBOFIBBINOnS  FLEimiSY. 

It  is  claimed  that  the  result  •»£  -A^st  ir.vrtviv  exa:r:ir»ations  has  estaV 
lished  the  faa  that  one-half  "f  the  cases  v  f  p*.ei:ris\  are  due  to  tulKrcular  in 
fection.  Pleurisy  may  a!s.:»  he  prinian .  .^r  scc-^v.iary  tv^  a  focu>  of  intlam 
mation  in  the  lung.  ai:d  ^:ue  to  pneiin.ococcic  ip.tvOtion.  Tleurisy  may  als 
be  due  to  streptococcic  infection,  t<'  a  strvt  :*  c  coic  p!ieu!r.vMv.a  or  to  intev 
tion  in  sc»me  distant  f«'Cu>.  rieurisv  ver\  fre.  i'.otuIv  follows  a  wellinjr  *' 
chilling  of  the  b<xl\ .  ani!  alr^o  rr.ay  fv»l!,  w   in-uries  v  f  th.e  chest  wall. 

In  ser.>fibrinoii>  p!curi>y  the  surface  .  f  the  ;^lcura  is  more  or  less  co\ 
ered  with  a  fibrinous  exudate.  The  serru<  exudate  is  usually  free,  and  ma 
be  clear.  len^on-colored  .^r  very  dark.  ll-.e  >er«>u>  exuviate  is  often  lurbi 
from  the  ad:r.i.\ture  «>f  hhrin.  us  material.  If  tr»e  exudaie  is  lari?e  the  hm 
is  quite  markedly  c«'mj>re<sed  against  the  jH^Sicr-v^r  part  oi  the  ribs  an 
spine:  and  is  dark  in  C"l(»r.  often  hli  odless  aui!  coiuains  liule  or  no  air. 

Symftoms. — l^eurisy  i>  usuall\  rsh.e-.\'t!  in  with  a  chill,  followevl  by 
fever  which  often  reaches  102"  or  u\V  V.  Ih.ere  i^  alsv>  markcv!  d\spntr 
and  an  acute,  intense  stabbing  j'ain  in  the  side  upon  ileep  inspiration  o 
when  the  patient  coughs.  A  sh«'rt,  h.ackuig  c»nu:ii  is  usually  present,  hv 
there  is  little  expectoration.  An  examination  'i  the  chest  during  the  tir> 
dav  will  disclose  a  drv  friction  si-imd  *.  ver  th.e  intlanied  area. 

The  affected  side  is  le^s  mobile  t:\an  the  ither.  and  with  the  appear 
ance  of  a  serous  exudate  tlie  siiie  is  increa>ed  -n  circinnference  fn^ni  one 
half  to  two  inches.  The  he;irt.  a  here  the  >er.  us  exu.date  is  cv>nsiderahK 
may  be  pushed  to  the  right  or  left.  lUiendini;  on  the  situation  oi  the  effii 
sion.  The  normal  rescMiance  i;ive>  \\a\  t.>  a  dull  i>r  tlat  percussii>n  note,  i 
cases  of  pleurisy  with  effusion.  Tlu'  extent  of  the  didlnos  will  depend  u| 
on  the  amount  of  tluid.  With  the  iiicrea^e  of  tluid.  the  dullness  increase 
and  extends  from  below  upwards.  Perhaps  the  most  inipurtatit  symptoi 
is  the  absence  of  the  tactile  fremitus  it  voice  \ihration.^  which  are  so  di.*" 
tinctly  felt  in  the  nr)rmal  C(^ndition  1)\  placmi;  th.e  palm  of  the  hand  again^ 
the  fHDSterior  wall  i)i  the  chest,  and  ha\in^  the  patient  coiuit  in  a  distinc 
voice.  In  cases  of  j)leurisy  with  elTu.sion  this  t.ictile  fremitus  is  diminishe 
or  entirely  disappears. 

Before  the  serous  exudate  ha^  tu-cmred.  (h\  friction  sounds  are  to  h 
heard  on  atisctiltation.  \\  ith  the  ad\ent  i^i  the  serou>  exudate  the  serou 
surfaces  are  separated  and  the   friction   sounds  (hsappear.     With  the  accii 
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mulation  of  fluid  the  normal  respiratory  murmur  becomes  less  distinct,  more 
distant  and  finally  disai>pears.  Bronchial  respiration  may  be  heard  at  times 
over  the  seat  of  the  fluid,  or  there  may  be  practically  an  absence  of  all  re- 
spiratory sounds. 

Diagnosis. — The  diagnosis  will  depend  upon  the  historj'  of  the  case, 
the  physical  examination  of  the  chest,  and,  if  necessary-,  upon  the  introduc- 
tion of  a  hypodermic  needle. 

Prognosis. — Sero-fibrinous  pleurisy  usually  runs  a  favorable  course, 
the  fluid  being  spontaneously  absorbed. 

Treatment. — If  the  fluid  does  not  disappear  under  medicinal  treatment 
in  a  reasonable  time,  or  is  making  injurious  pressure  upon  adjacent  organs, 
it  should  be  withdrawn. 

The  IVithdraual  of  Fluid  from  a  Pleura!  Cavity — Paracentesis  Thoracis^ 
— This  should  be  done  under  strict  aseptic  precautions.  It  is  carried  out 
by  introducing  a  small  trocar  in  the  fifth  or  sixth  intercostal  space,  and  on 
a  line  with  the  posterior  border  of  the  axilla.  During  the  withdrawal  of 
the  fluid  the  patient  may  sit  upright  in  a  chair,  or  may  lie  down  at  the  edge 
of  the  bed.  To  lessen  the  pain  caused  by  the  introduction  of  the  trocar 
the  skin  may  be  frozen  or  rendered  anaestiietic  by  the  injection  of  cocain,  and 
then  a  small  nick  should  be  made  in  the  skin  with  a  knife.  As  a  stimulant  the 
patient  may  be  given  morphine  and  strychnine  before  the  introduction  of  the 
trocar.  After  the  withdrawal  of  the  serous  exudate  the  patient  should  have 
his  bowels  kept  thoroughly  open,  and  given  as  little  fluid  by  the  mouth  as  is 
possible.  If  the  fluid  reaccunnilates  it  may  be  ag^ain  withdrawn.  Very  fre- 
quently the  administration  of  salicylate  of  soda  in  lo  to  15  grain  doses,  four 
to  five  times  a  day  will  produce  very  free  diaphoresis  and  favor  the  absorp- 
tion of  the  fluid  within  the  pleural  cavity. 

EMPYEMA. 

P>y  this  is  understood  a  collection  of  pus  within  the  pleural  cavity.  It 
may  result  from  a  traumatism,  with  infection,  from  various  lung  affections, 
from  a  preceding  sero-fibrinous  j)leurisy  with  infection,  or  it  may  occur  as 
a  primary  condition.  In  children  more  than  one-half  of  the  cases  are  due  to 
the  pneuniococcus,  either  alone  or  in  conjunction  with  the  streptococcus.  In 
adults  the  majority  of  cases  are  due  to  streptococcus  infection.  They  may, 
however,  be  the  result  of  tubercular  infection  (»r  to  any  one  of  the  pyogenic 
germs. 

Patiiouxiv. — Pus  is  ])resent  in  the  pleural  sac  and  is  constantly  added 
to  until  it  fills  the  cavity  to  its  utmost  limit.  The  i)leura  is  reddened,  hyper- 
aemic  and  thickened,  while  upon  its  surface  there  is  more  or  less  of  a  plastic 
exudate.  In  l«)nj.;--stanfling  cases  the  pleura  becomes  at  times  enormously 
thickened;  it  may  he  half  an  inch  in  thickness  or  even  more.  This  is  esp)e- 
cially  true  in  lonj^-standing  tubercular  afiections.  As  the  pus  accumulates 
the  lung  becomes  pressed  (l«>wn  in  the  groove  at  the  side  of  the  spinal  col- 
umn. Its  alveolar  structure  is  rotained  if  the  j)us  is  withdrawn,  and  after 
a  few  days,  the  lung  re-expands,  filling  its  accustomed  space,  and  obliter- 
ating the  pleural  cavity.  If.  however,  the  jnis  is  allowed  to  accumulate  for 
ten  days  or  more  and  c<Mnes  to  fill  the  j^lcural  cavity,  then  and  in  that  case 
the  alveolar  structure  of  the  lung  disappears,  and  inflammatory  exudate  in- 
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filtrates  its  structure,  the  visceral  pleura  becomes  thickened  and  forms  fi 
adhesions  to  the  adjacent  structures,  with  the  result  that  when  the  pus 
withdrawn  the  lung  cannot  expand,  or  can  only  partially  expand,  and  fill 
side  of  the  chest.  Consequently  the  pleural  cavity  remains  as  a  large  o] 
sac  and  continues  to  discharge  pus.  There  is,  however,  an  effort  made 
the  surrounding  organs  and  structures  to  obliterate  this  space,  and  in  s(o 
cases  success  attends  these  efforts.  Especially  is  this  true  if  the  collap; 
lung  is  able  partially  to  expand.  In  these  cases  the  opposite  lung  underg 
enlargement  and  hypertrophies,  and  with  the  heart  extends  into  the  oppoi 
side  of  the  chest  cavity ;  the  abdominal  organs  and  diaphragm  are  displa 
upward3,  and  the  chest  wall  upon  the  diseased  side  falls  in;  the  spine 
comes  curved  with  its  convexity  in  the  opposite  direction;  and  a  consid 
able  growth  of  granulation  tissue  covers  the  pleural  surfaces.  If  the  ca^ 
is  not  large  it  will  be  obliterated  by  these  means. 

Diagnosis. — This  is  reached  by  considering  the  history  and  symptoi 
making  a  physical  examination  of  the  chest,  and,  if  thought  necesss 
withdrawing  some  of  the  fluid  through  a  hypodermic  needle. 

Prognosis. — This  will  depend  in  a  large  measure  upon  me  organic 
causing  the  infection.  If  caused  by  the  pneumococcus  the  prognosis  is  g 
erally  good ;  if  caused  by  the  streptococcus  the  prognosis  is  serious ;  whil< 
the  infection  is  due  to  the  bacillus  of  tuberculosis  the  prognosis  is  grave. 

Treatment. — This  consists  in  withdrawing  the  pus  at  the  earliest  p 
sible  moment.  Under  ordinary  conditions  the  pus  is  not  only  withdra 
but  free  drainage  established.  When  the  process  is  due  to  pneumococ 
infection  and  the  patient  is  a  child  aspiration  is  occasionally  success 
Aspiration  is  also  occasionally  practised  when  the  amount  of  fluid  is 
treme,  in  order  to  afford  less  hindrance  to  the  sound  lung  during  the 
ministration  of  an  anaesthetic. 

In  the  operation  for  empyema,  as  ordinarily  performed,  an  incision 
inch  and  a  half  or  two  inches  long  is  made  over  the  seventh  or  eighth 
and  just  behind  the  posterior  axillary  line.  The  periosteum  is  divided  and  s 
arated  from  the  rib  by  a  periosteal  elevator.  An  inch  or  an  inch  and  a  I 
of  the  rib  is  then  resected,  and  the  pleural  cavity  opened  through  a  v 
short  incision.  This  is  for  the  purpose  of  preventing  the  pus  from  be 
evacuated  too  ra])idly.  When  a  considerable  portion  of  the  pus  has  b 
drained  away,  the  incision  should  be  enlarp^ed  and  the  finger  introduced 
the  purpose  of  removing  any  masses  of  fibrin  which  may  be  present.  T 
short  drainage  tubes  are  then  introduced  within  the  wound  and  fastened 
a  large  safety  pin,  which  is  incorporated  within  the  dressing,  so  that  t 
cannot  slip  entirely  within  the  pleural  cavity.  The  dressings  for  the  f 
few  days  should  be  dianj^ed  at  least  two  or  three  times  during  each 
hours,  as  they  become  readily  saturated  with  the  large  amount  of  dischai 
If  the  pus  is  virulent  and  has  undergone  decomposition  the  cavity  she 
be  washed  out  with  each  (l^essin^^  Otherwise  irrigation  of  the  cavitj 
not  necessary. 

Estlandcr's  Operation. — In  cases  in  which  the  operation  for  empyc 
18  deferred  until  the  alvc(>lar  structure  of  the  lung  has  become  obliterai 
the  lung  bound  down  by  j)lastic  exudate  and  incapable  of  expanding  a: 
the  withdrawal  of  the  fluid,  it  becomes  necessary  to  collapse  the  chest  \ 
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onto  the  lung.    This  is  done  by  resecting  a  portion  of  a  half  dozen  or  ntorc 
ribs  (Fig.  304). 

The  operation  is  ordinarily  carried  out  as  follows:  A  longitudinal  incis- 
ion is  made  from  the  axilla  downwards  to  about  the  eighth  or  nmth  rib.  This 
incision  goes  down  to  the  ribs.  The  soft  tissues  are  widely  retracted,  the 
periosteum  divided  over  a  rib  at  the  center  of  the  incision,  and  four  or  five 
inches  of  this  rib  removed.  About  three  inches  of  the  rib  above  and  below 
this  is  then  resected;  then  perhaps  two  and  one-half  inches  of  the  rib  above 
and  below  these,  and  perhaps  one  inch  of  the  rib  still  above  and  t>elow  those 
last  removed,  are  resected.     In  this  way  a  great  space  is  made  in  the  stays 
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the  chest  wall  or  obliterate  the  cavity  of  a  very  thick  walled  sinus.  In  these 
cases  Scfaede  recommends  (and  his  line  of  treatment  has  been  quite  gener- 
ally and  successfully  followed)  not  only  resection  of  a  portion  of  a  number 
of  ribs,  but  resection  of  the  entire  chest  wall  overlying  the  cavity  or  fistula. 
This  can  readily  be  done  with  a  pair  of  not  very  sharp  bone  forceps,  after 
the  skin  and  soft  tissues  have  been  divi(le<l  and  retracted. 

OANOSENE  OF  THE  LITNO. 

This  is  not  a  disease  of  itself,  but  a  complication  which  may  occur  in  a 
variety  of  diseases  or  pathological  conditions.  I^'irst  it  has  most  frequently 
occurred  in  cases  of  lobar  pneumonia  in  persons  who  are  much  debilitated, 
and  especially  in  those  suffering  from  dialxftcs.  Second,  it  may  follow 
aspiration  pneumonia.  Third,  it  occasionally  occurs  as  the  result  of  local 
infection  and  putrefaction  of  tissue  around  hroncliicctatic  or  tubercular  cavi- 
ties.   Fourth,  gangrene  may  follow  cml)olism  of  tlic  pulmonary  artery. 

Pathology. — Gangrene  of  the  lung  occurs  as  a  diffuse  and  as  a  cir- 
cumscribed process.  The  former  may  follow  pneumonia  or  a  blocking  of  a 
large  vessel.  In  this  form  an  entire  lobe  may  be  invaded  and  converted 
into  a  soft,  spreading,  disintegrating  and  liorribly  offensive  mass.  Diffuse 
gangrene  of  the  lung  is  a  rare  condition. 

Circumscribed  gangrene  is  much  UKjre  frecjuent.  In  this  form  there 
may  be  a  single  gangrenous  area  or  the  foci  may  be  multiple.  They  are 
usually  small  and  well  circumscriberl.  The  peripheral  portion  of  the  lower 
lobe  is  most  frequently  implicated.  In  circumscribed  gangrene  of  the  lung, 
a  cavity  is  formed,  and  tilled  with  a  horribly  offensive  tUiid  and  broken  down 
lung  tissue.  The  walls  of  the  cavity  are  ragged  and  the  tissues  in  a  gan- 
grenous condition.  The  immediately  surrounding  lung  tissue  is  inflamed 
and  often  consolidated,  while  the  liuig  tissue  lying  without  this  area  is 
markedlv  oedematous. 

Symptoms  and  Coi'ksk. — This  j>rocess  uMially  comes  on  during  the 
course  of  a  pneumonia.  At  the  enrl  of  a  week  nr  ten  days  instead  of  the 
pneumonic  process  underi;i)ing  resuliitinn.  the  fever  coiitinties  and  the  con- 
solidation remains  without  assignable  cause.  The  patient  now  has  severe 
paroxysms  of  coughing  and  the  breath  heconie-  offensive,  especially  during 
these  paroxysms.  Following  this  tlie  material  ox])ectorated  is  bloody  and 
has  the  penetrating  and  characteristic  «HlMr  of  ^^^ingrene.  If  the  patient  ex- 
pectorates into  a  conical  .t^lass  the  material  >e])ar:ites  into  throe  layers.  The 
uppermost  is  a  thick.  fn»thy  niaierial :  the  mi.Mle  layer  is  represented  by  a 
thin,  greenish  hquid;  while  the  1  -wer  layer  c«»n-i<ts  i»f  a  greenish  or  brown- 
ish, hea\->-  sediment.  In  the  material  e.\;»ec!  Tateil  lung  tissue  and  elastic 
fibres  arc  to  be  foun<l.  Ilen^orrliage  in»:-!i  the  gangrenous  area  is  frequent, 
often  severe  and  occasionally  fatal.  I:  is  .;ue  !•  the  sloughing  process  open- 
ing blood  vessels  of  considerable  >i/c.  I'nles^  the  gangrenous  area  opens 
into  a  bronchus,  it  may  run  its  o-'ur-e  aiu:  e\en  end  fatally  without  being 
raspectcd. 

The  pathognomonic  s\n^,pi.  «:i^s  ■:  i:ar.i:re!io  are  th.e  horrihlv  fetid  and 
penetrating  breath,  and  the  appearance  »>:'  elastic  fibres  in  the  sjuitum. 

PROGNOSIS. — The  pr.'i:n'^>i>  v^:  L:anL:Tcno  <\  the  lung  is  very  grave. 
Piobablv  all  cases  oi  diffr.>o.:  liancroiu'  eivl  ia;allv.  while  very  many  of  those 
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m  which  the  process  is  circumscribed  terminate  fatally  in  consequence  of 
septic  absorption  or  hemorrhage. 

Treatment. — ^The  patient  should  be  supported  by  proper  liquid  food 
and  tonics.  If  the  process  has  broken  into  a  large  bronchus  and  has  good 
drainage,  and  severe  hemorrhages  do  not  occur,  the  patient  may  recover 
without  surgical  interference.  If  the  cavity  is  not  well  drained,  or  there  are 
severe  hemorrhages,  the  cavity  should  be  drained  externally  if  it  can  be  lo- 
cated. The  signs  of  a  cavity  may  be  present,  and  if  so  will  indicate  its  posi- 
tion. The  location  of  the  cavity  may  be  determined  by  the  introduction  of  a 
long  hypodermic  needle.  If  one  is  not  successful  at  the  first  insertion  the 
needle  is  withdrawn  and  entered  in  a  different  direction.  As  a  rule  the 
cavity  should  be  located  before  one  proceeds  with  the  operation,  and  if  it 
cannot  be  located  the  operation  should  not  be  ur.dertaken.  If  the  cavity  is 
once  located  a  perpendicular  incision  is  made  three  or  four  inches  in  length 
and  portions  of  one.  two  or  three  ribs  resected.  The  incision  is  then  made 
through  the  parietal  pleura,  and  if  the  two  pleural  surfaces  are  adherent  the 
incision  is  carried  directly  into  the  lung  and  ganp^renous  area.  If  the  two 
pleural  surfaces  are  not  adherent  they  may  be  stitclied  together  about  the 
supposed  gangrenous  area  or  packed  about  with  iodoform  gauze.  The  re- 
mainder of  the  operation  may  be  deferred  for  a  day  or  two,  or  the  gan- 
grenous area  may  be  at  once  incised. 

After  opening  the  gangrenous  region  it  should  be  wiped  out  with  ab- 
sorbent gauze  and  then  packed  with  reasonable  firmness  with  long  strips  of 
iodoform  gauze.  These  strips  of  gauze  will  have  a  favorable  effect  upon  the 
gangrenous  tissue,  will  afford  drainage  and  prevent  severe  hemorrhage. 

ABSCESS  OF  THE  LUNG. 

(i)  Abscess  of  the  lung  may  occur  as  a  consequence  of  pneumonia. 
(2)  It  may  be  the  result  of  aspiration  or  deglutition  pneumonia.  (3)  It 
niav  be  the  result  of  septic  i)rocesses  following  o])erations  upon  the  neck  or 
throat,  or  folk)w  suppurative  i)rocesscs  in  the  naso-i)harynx.  (4)  It  may 
follow  cancer  of  the  oesophagus,  which  has  readied  the  lung  and  produced 
suppuration.  (5)  Abscess  nf  the  lung  may  result  from  mfected  emboli 
reaching  the  lung  in  cases  ox  ])yieniia.  ((>)  Ahscess  of  the  lung  may  result 
iroiw  iHMietrating  wounds  of  the  chest.  (7)  Ah.^cess  oi  the  lung  may  occur 
in  lul>crcular  processes. 

Symi*!*^^^*''^  and  Diaoxosis. — An  ahscess  following  a  pneumonia  may  be 
tXV\H:iufC\l  bv  an  aggravation  oi  the  symptoms,  and  by  the  physical  sig^s  of 
j^<AMC\.  coupled  with  the  e\pectoratit)n  of  quantities  of  fetid  pus.  This 
?v^>r  t*  nnich  less  than  it  is  either  in  gangrene  or  fetid  bronchitis.  Small 
•ibwXvMC^  c>\Hvially  tlu»se  due  to  embolism,  camioi  ordinarily  be  located,  and 
.•ilvn  .i?v  '»v":  rvcv\irnized. 

♦"•^ft  V  M ■»  \  r    -  If   the   ahscess   is   heini:  well    drained   through   a   large 

>»^<*v»«^  xitf,;VAl  Interference  is   unnecessary.      If  the  ahscess  is  not  well 

«tr-^^'    ««^'  '^  ^"•*'*  ^"^^  located  hy  the  j)hysieal  sii^ns  and  the  use  of  a  long 

*-»-%vV-^*<«v    tw^ilc   '5  should  \yc  cut  down  upon  and  drained  externally.   The 

^«<%a«t*     i    ^^.^^♦«»^;  •'■<'*  absccss.  before  proceed.ing  with  the  operation,  is 

^^     ^ 'x^%.if    >    '^^  -•K'^'  ^^»^^1  ^^^^  hv(.'n  incised  the  lung  collapses  in  conse- 

•K     iMn-xiMHnv  pressure,  the  relations  of  the  parts  are  altered,. 
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and  it  is  most  difficult  if  not  impossible  then  to  locate  the  seat  of  the  patho- 
logical process. 

PERICASDinS  WITH  EFFUSION. 

This  process  is  most  frequently  secondary  to  rheumatism.  It  may  be 
secondary'  to  tonsillitis,  septic  processes,  tubercular  processes,  the  eruptive 
fevers  and  traumatisms. 

Symptoms. — There  is  precordial  pain,  with  marked  tenderness,  fever 
and  perhaps  a  chill,  dyspnoea,  small,  rapid  and  at  times  irregular  pulse. 

If  the  effusion  is  marked  the  precordial  space  bulges,  the  apex  beat  dis- 
appears, the  precordial  dullness  increases  markedly  and  becomes  pear- 
shaped  or  like  a  triangle  with  the  base  below ;  on  auscultation  the  friction 
sounds  of  the  first  stage  have  disappeared,  and  the  heart  sounds  are  indis- 
tinct, muffled  and  seem  distant. 

Treatment. — Rest  should  be  secured  and  in  the  first  stages  an  icebag 
applied ;  this  often  markedly  reduces  the  amount  of  the  effusion.  When  the 
effusion  is  large  a  blister  may  be  placed  over  the  precordial  space.  In  those 
cases  in  which  there  is  serious  disturbance  of  the  heart's  action  as  shown  by 
dyspnoea,  quick  pulse  and  a  dusky,  anxious  countenance,  paracentesis  peri- 
cardii should  be  resorted  to. 

FAEACEHTESIS  FEBICASDn. 

The  trocar  is  introduced  in  the  fifth  interspace  two  inches  to  the  left 
of  the  left  border  of  the  sternum.  The  flui,d  should  be  slowly  evacuated, 
and  in  case  it  is  found  to  be  purulent  a  free  incision  should  be  made  in 
the  fifth  intercostal  space,  remembering  the  position  of  the  internal  mam- 
mary artery,  which  is  situated  about  one-half  an  inch  distant  from  the  bor- 
der of  the  sternum. 

DEFECTS  OF  THE  NIPPLE  AND  M.\MM.\RY  GLAND. 

CONGENITAL  MALFORMATIONS. 

At  timec  one  or  more  accessory  L^lands  or  nipples  are  present.  These 
may  be  situated  above  or  below  the  normal  gland,  or  they  may  be  located 
in  the  axilla  or  on  some  other  portion  of  the  body.  Occasionally  the  mam- 
mary glands  are  wanting.  DitTuse  hypcrtr(»})hy  occasionally  occurs  and  in 
this  condition  any  of  the  histological  structures  of  the  gland  may  be  so 
increased  as  to  produce  an  enormous  enlargement.  In  some  cases  the 
glands  become  so  large  that  they  drag  the  })atient  forward  by  their  weight 
and  reach  down  to  the  thighs. 

Treatment. — (ilands  that  are  markedly  hypertrophied  and  causing 
discomfort  should  be  removed. 

FISSURES  OF  THE  NIFFLES. 

Fissures  of  the  nip})les  fre(|iiently  occur  during  lactation.  The  con- 
dition may  be  represented  by  an  abrasion  of  the  epithelium  or  by  a  deep 
crack  or  ulcer.  They  may  he  sitnate«l  iipoti  the  top  or  sides  of  the  nipple. 
The  condition  causes  very  severe  pain  ami  often  bleeding  when  the  child 
takes  the  breast.  Abrasions  and  fissures  are  usually  caused  by  the  tender 
nipple  being  traumatized  aii<l  il^  epithelium  macerated  during  the  frequent 


5JO  ACCIDENTS  AND  SURGICAL  AFFECTIONS  OF  THE  CHEST 

ACis  of  suckling.     The  superficial  epithelium  is  macerated  and  rubbed  off, 
infect iv>n  occurs,  followed  by  more  or  less  ulceration. 

Treatment. — This  should  be  in  a  measure  prophylactic,  and  directed 
K^warvls  hardening  the  nipples  during  the  last  months  of  pregnancy.  The 
brvasi>  should  not  be  too  warmly  covered,  and  the  epithelium  of  the  nipples 
lumii-nod  by  the  application  of  dilute  alcohol.  After  the  confinement  the 
lupploi;  should  be  bathed  after  each  act  of  nursing  with  some  mild  anti- 
M^ptic.  such  as  a  saturated  solution  of  boric  acid.  The  nipples  should  then 
Ih*  well  dried  with  a  soft  cloth,  and  lightly  powdered  with  zinc  oxid.  Tinc- 
ture o{  myrrh  is  also  a  popular  remedy  used  for  the  purpose  of  hardening 
the  nipples.  If  abrasions  occur  and  do  not  readily  heal  by  strict  cleanliness, 
the  application  perhaps  of  compresses  wrung  out  of  a  warm  saturated  solu- 
tion of  boric  acid  may  be  of  advantage,  or  they  may  be  lightly  bnishcd  with 
u  lo  |)cr  cent,  solution  of  nitrate  of  silver.  If  the  child  can  be  induced  to 
\tse  a  nipple  shield,  this  will  lessen  very  materially  the  pain  of  suckling, 
and  will  also,  by  keeping  the  nipple  dry,  assist  markedly  in  the  healing 
pnK'ess. 

ECZEMA  OF  THE  NIPPLE. 

This  is  an  infrequent  condition,  and  presents  the  characteristics  of 
ecxoma  on  other  skin  surfaces,  and  requires  the  same  treatment. 

PAOET'S  DISEASE  OF  THE  NIPPLE. 
DERMATITIS  MALIGNA. 

This  is  often  mistaken  for  ordinary  eczema.  The  surface  of  the  nipple 
is  red,  denuded,  and  often  the  site  of  a  free,  yellowish  discharge.  Following 
I  his  scabs  and  crusts  form  and  Ihe  disease  spreads  peripherally.  It  has  a 
well-defined  margin  which  is  thickened  and  indurated,  and  the  process  is 
followed  by  ulceration,  and  finally  retraction  of  the  nipple.  The  condition 
cannot  be  made  to  heal  bv  anv  of  the  ordinarv  methods  of  treatment,  and 
Irads  to  a  characteristic  epithelioma  in  which  the  skin,  and  not  infrequently 
tlic  ducts,  are  affected. 

Treatment. — The  area  should  either  be  exposed  to  the  X-ray  treat- 
ment or  freelv  excised. 

ABSCESS  OF  THE  AREOLA. 

This  is  not  infrequent  in  young  girls.  The  infection  occurs  through 
the  sebaceous  follicles.    The  abscess  should  be  freely  opened  and  drained. 

INFLAMMATORY  AFFECTIONS  OF  THE  BREAST. 

ACITTE  MASTITIS. 

Acute  inflammation  of  the  mammary  gland  is  of  frequent  occurrence 
in  puerperal  women.  It  is  due  to  the  pronounced  functional  activity  of  the 
gland  during  lactation,  plus  infection.  Circumscribed  mastitis  frequently 
occurs  from  the  temporary  blocking  of  one  or  more  of  the  ducts,  or  it  may 
result  from  an  injury.  In  these  cases  a  hard,  tender,  quite  well  circum- 
scribed lump  occurs  in  some  quadrant  of  the  gland. 

Under  gentle  massage  and  warm  applications  the  induration  usually 
disappears  in  a  few  days. 
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sttpfubatiVe  KASTinS. 

In  this  process  the  infection  reaches  the  gland  either  through  an  abra- 
sion or  fissure  of  the  nipple,  or  through  the  general  circulation  in  cases  of 
puerperal  septicaemia.  If  the  infection  occurs  through  the  nipple  it  may  be 
through  the  lymphatics  or  milk  ducts.  In  the  former  case  the  pus  forma- 
tion will  occur  in  the  connective  tissue  between  the  lobules.  In  the  latter 
it  is  primarily  between  the  acini  of  the  gland.  In  suppurative  mastitis  sec- 
ondary to  septicaemia  there  are  often  multiple  and  distmct  abscesses  which 
occur  in  succession.  The  pus  may  be  situated  subcutaneously — supra-mam- 
mary abscess ;  within  the  lobules — intra-mammary  abscess ;  or  beneath  the 
gland — sub-mammary  •  abscess.  Frequently  the  pus  is  widely  diffused 
through  the  gland. 

Symptoms. — The  process  frequently  comes  on  with  a  chill  and  high 
fever,  followed  by  a  very  sensitive  and  painful  node  within  the  breast. 
The  primary  induration  rapidly  increases  in  size ;  secondary  indurations 
may  occur,  and  the  breast  becoir.c  markedly  swollen.!  In  two  or  three  days 
the  overlying  tissues  become  o^cleniatous  and  the  skin  red.  The  part  feels 
bogg\',  and  after  a  short  time  indistinct  fluctuation  may  be  detected.  The 
infant  often  refuses  to  take  the  breast,  in  consequence  of  which  it  becomes 
greatly  engorged  and  the  secretion  diminished.  If  the  child  suckles  the  act 
causes  excruciating  pain. 

Treatment. — In  acute  mastitis  the  breast  should  be  gently  massaged 
several  times  each  day  with  hot  camphorated  oil,  and  then  enveloped  in 
absorbent  cotton  and  snugly  compressed  with  a  bandage.  The  patient 
should  be  kept  quiet  in  bed.  on  a  light  diet,  and  have  the  bowels  thoroughly 
opened.  If  the  inflammation  and  fever  are  progressive  and  pus  formation 
has  probably  occurred,  a  free  incision  should  be  made  so  as  to  establish 
perfect  drainage.  In  neglected  cases  where  there  are  many  pus  pockets 
the  patient  should  be  given  an  anaesthetic  and  every  pus  pocket  freely  opeticd- 
These  incisions  should  always  pass  through  the  indurated  areas  and  radiate 
from  the  nipple  towards  or  to  the  outer  border  of  the  gland.  They  should 
correspond  in  direction  to  the  lines  of  the  ducts  and  lobules.  Not  infre- 
quently an  incision  must  go  entirely  through  the  gland  m  order  to  reach  a 
sub-mammary  abscess.  Tlie  principles  which  should  guide  one  in  making 
the  incisions  are,  to  thoroughly  open  every  infected  area  and  to  establish 
perfect  drainage.  In  severe  cases  many  drainage  tubes  will  have  to  be 
inserted.  The  dressing  should  be  frequently  changed  and  the  pus  cavities 
thoroughly  irrigated  with  each  change  of  the  dressings.  It  is  often  advisa- 
ble in  these  cases  to  administer  quinin  and  strychnin.  The  patient  should 
be  well  nourished  with  liquid  food. 

CHRONIC  MASTITIS. 

Chronic  mastitis  occurs  in  two  forms.  In  one  the  ])roccss  is  confined 
to  one  or  more  lobes  of  the  breast.  This  process  may  be  the  result  of  im- 
perfect involution  following  lactation,  the  result  of  an  acute  attack,  or  an 
injury.  The  affected  lobe  is  somewhat  swollen,  hard,  and  painful,  and 
often  the  site  of  neuralgic  j)ain. 

In  the  treatment  an  ichthyol,  belladonna,  vaseline  ointment  may  be 
applied,  followed  by  a  compress  and  a  tirm  bandage. 
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CHRONIC  IHTEBSTITIAL  MASTITIS. 

This  is  a  frequent  condition  which  usually  occurs  shortly  before,  or  at 
the  time  of,  the  climacteric.  It  is  primarily  an  involution  process,  in  which 
there  is  an  overgrowth  of  the  connective  tissue  of  the  gland.  This  new 
tissue  contracts,  producing  hard,  somewhat  nodular  indurations,  confined^ 
perhaps,  to  some  one  quacjrant,  or  implicating  the  entire  breast.  At  the 
same  time  there  often  is  a  proliferation  of  the  epithelial  cells  of  the  acini 
and  ducts.  These  structures  become  more  or  less  filled  with  these  cells,, 
which  undergo  degeneration,  and  form  a  thick,  grumous-like  mass.  The 
acini  and  ducts  are  still  further  dilated  by  a  serous  exudate.  In  consequence 
of  the  contraction  of  the  new  tissue  the  contents  of  the  acini  and  ducts  is 
retained  and  small,  round,  elastic  cysts  arc  formed.  The  process  is  usually 
diffuse,  and  generally  implicates  both  breasts. 

Symptoms  and  Course. — It  usually  occurs  between  the  thirtieth  and 
fortieth  years  of  age.  It  comes  on  gradually,  is  attended  with  but  little 
pain,  while  the  breast  is  only  slightly  enlarged  and  somewhat  tender.  The 
condition  may  go  on  to  general  atrophy  or  to  the  fonnation  of  innumerable 
cvsts. 

Diagnosis. — Chronic  mastitis  is  to  be  differentiated  from  tubercular 
processes  of  the  breast,  and  from  cancer.  Tubercular  processes  usually  oc- 
cur in  young,  poorly  nourished  women  who  are  predisposed  to  or  have  a 
family  history  of  tuberculosis.  The  infection  is  usually  manifested  by  the 
occurrence  of  multiple  nodes  which  are  hard,  irregular  and  non-elastic. 
At  a  later  stage  tubercular  abscesses  may  occur.  The  axillary  glands  are 
usually  enlarged. 

In  cancer  the  axillary  glands  are  always  enlarged.  The  induration  is 
usually  single  and  confined  to  one  breast.  The  patient  has  ordinarily  passed 
the  fiftieth  year.    There  arc  no  cysts  within  the  breast. 

The  characteristics  of  chronic  mastitis  are  that  it  occurs  most  fre- 
quently between  the  thirtieth  and  fortieth  years  of  age :  that  it  is  diffused,, 
and  often  implicates  both  breasts :  that  there  are  many  hard,  indurated 
areas  and  many  cysts ;  that  the  process  is  chronic,  and  that  the  general 
health  is  not  interfered  with  nor  the  axillary  glands  ordinarily  enlarged. 

Treatment. —  In  the  treatment  of  chronic  mastitis  mild  counter-irri- 
tation should  be  practised,  with  compressir>n  and  support.  If  cysts  of  con- 
siderable size  occur,  they  may  be  iticised  and  drained,  or,  if  they  are  quite 
closely  packed  together,  a  quadrant  of  the  breast  may  be  excised. 

TUBERCULOSIS  OF  THE  MAMMARY  GLAND. 

Tuberculosis  of  the  mammary  gland  is  most  frequently  found  in  young 
women  between  the  ages  of  twenty  and  tliirty-five,  or  during  that  period 
when  the  gland  is  functionally  most  active.  A  few  cases  have  been  report- 
ed as  occuring  before  and  after  menstrual  life.  The  process  is  most  fre- 
quently observed  in  sj)are.  weakly,  anaemic  individuals,  and  in  those  who 
have  inherited  the  so-called  scrofiilous  diathesi*^.  or  ttibercular  predisposi- 
tion, and  es})ecially  in  such  as  have  a  parent  or  near  relative  who  has  or 
is  suffering   from  tuberculosis. 

Tubercidar  infection  of  the  mammary  gland  may  be  primary  or  sec- 
ondary.    When  primary  it  may  occur  through  the  milk  ducts  or  through 
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abrasions  of  the  nipple.  It  is  thought  that  the  great  majority  of  cases  are 
secondary  to  a  tubercular  process  in  the  lymphatic  glands  of  the  axilla  or 
neck,  or  to  one  in  adjacent  ribs,  pleura  or  lung.  The  focus,  however,  may 
be  situated  in  distant  bones,  in  the  genito-urinary  or  intestinal  tract,  in  the 
peritoneum,  or  skin.  When  secondary  and  the  foci  are  situated  more  or 
less  remotely,  infection  may  occur  through  the  arterial  circulation.  Infec- 
tion in  many  of  these  cases,  however,  occurs  through  the  lymphatic  circula- 
tion by  a  retrograde  process.  Infection  carried  against  the  lymph-current 
is  seen  everv  dav  in  cases  of  carcinoma.  The  bacilli  of  tuberculosis  are 
often  carried  against  the  normal  lymph  current  by  cellular  action,  or  by 
reverse  currents. 

Infection  may  abc  occur  by  contiguity  of  structure  in  cases  where  the 
sub-mammary  tissues,  the  adjacent  ribs  or  parietal  pleura  are  implicated.  If 
infection  occurs  through  the  milk  ducts  tlic  process  must  be  situated  pri- 
marily between  the  ducts  or  the  acini.  If  the  bacilli  reach  the  breast  through 
the  circulation,  lymphatic  or  arterial,  they  would  naturally  be  arrested  in  the 
tissues  directly  surrounding  the  alveoli,  as  here  the  arteries  break  up  into  a 
network  of  capillaries,  while  the  lymphatic  radicals  take  origin  within  and 
about  the  lobules  of  the  gland. 

Symptoms  and  Colrse. — The  clinical  picture  presented  by  a  tubercular 
process  within  the  breast  is  somewhat  variable.  It  will  depend  largely  on  the 
stage  of  the  disease  during  which  the  examination  is  made  and  the  number  of 
foci  primarily  infected,  and  also  on  the  fact  as  to  whether  the  process  is 
primary  or  secondary.  In  many  of  these  cases,  as  can  be  readily  appre- 
ciated, the  primary  disease  will  be  of  such  importance  or  severity  that  the 
condition  of  the  breast,  even  if  severe,  will  be  of  little  or  no  moment.  The 
patient's  attention  may  first  be  called  to  the  process  by  pain,  which  is  us- 
ually early  experienced,  is  pretty  continuous,  and  has  a  dull,  heavy,  aching  or 
burning  character.  Not  infrequently,  however,  the  pain  is  scarcely  notice- 
able, and  the  patient's  attention  is  first  directed  to  the  breast  in  consequence 
of  finding  therein  a  node  or  node?.  These  nodes,  and  there  are  usually 
more  than  one,  are  reasonably  hard,  somewhat  sensitive,  and  quite  irregular. 
They  cannot  be  distinctly  separated  from  the  gland  structure,  and  ordinar- 
ily vary  in  size  from  that  of  a  hazelnut  to  half  an  inch  or  inch  and  a  half  in 
diameter.  They  are  seldom  round,  but  are  flat  or  have  a  very  irregular 
contour.  These  nodes  arc  often  distinctly  separated,  but  still  lie  in  the  same 
quadrant  of  the  breast.  The  fact  of  there  being  multiple  nodes  is  in  a 
measure  characteristic  of  the  disease.  The  gland  as  a  rule  is  not  enlarged 
and  on  simple  inspection  nothing  is  to  be  seen.  The  axillary  glands  during 
this  eariy  stage  may  be  enlarged. 

As  the  condition  progresses  the  nodes  increase  in  size,  however  very 
slowly,  possibly  coalesce,  become  elastic,  and  finally  impart  a  sense  of  fluc- 
tuation. They  may  become  adherent  to  the  skin  and  the  contents  of  the 
abscess  be  discharged  from  a  fistulous  tract.  If  the  process  is  allowed  to  go 
on  without  treatment  several  fistulae  are  likely  to  be  formed  in  consequence 
cf  the  breaking  down  of  many  nodes.  While  ordinarily  the  gland  rs  not  en- 
larged during  the  first  stage  of  the  disease,  later,  if  pus  in  any  considerable 
amount  is  formed,  the  breast  becomes  noticeably  increased  in  size. 

DiAGNOSi.s. — This  will  depend  upon  the  antecedents,  the  appearance  of 
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the  patient,  the  history  of  the  case,  and  the  physical  examination.  The  ante- 
cedents will  often  show  scrofula  or  tuberculosis.  The  patient's  appearance 
is  often  that  of  a  thin,  anaemic,  weakly  woman  of  lessened  resistance,  while 
tlie  history  may  establish  the  probability  of  tubercular  process  in  other 
parts  of  the  body.  The  examination  will  usually  disclose,  if  made  before 
the  formation  of  an  abscess,  one  or  more  quite  hard,  very  irregular,  well- 
defined,  not  specially  sensitive  nodes,  which  are  inseparable  from  the  glandu- 
lar structure.  The  axillary  glands  are  enlarged  and  the  nipple  at  times 
retracted.  When  pus  has  formed  the  use  of  the  hypodermic  needle  and  the 
microscope  will  materially  aid  in  establishing  the  diagnosis. 

When  fistulae  are  present,  the  process  being  chronic,  the  diagnosis  is 
easv. 

The  process  should  be  differentiated  from  scirrhus,  and  from  chronic 
mastitis.  In  scirrhus  the  patient  is  usually  more  than  fifty  years  of  age.  The 
node  is  single,  and  harder  than  in  tuberculosis.  In  chronic  mastitis  there 
are  many  nodes  and  many  cysts.  The  axillary  glands  are  not  enlarged 
under  ordinary  conditions  and  the  health  of  the  patient  is  not  interfered 
with. 

Treatment. — This  consists  in  free  excision  of  the  infected  area.  If 
the  entire  gland  seems  implicated  it  should  be  removed,  while  the  axillary 
glands,  if  enlarged,  are  also  to  be  enucleated. 

CYSTS  OF  THE  MAMMARY  GLAND. 

First,  acinous  or  retention  cysts.  These  arise  from  obstruction  of  a 
duct  or  ducts  or  from  obstruction  of  an  acinous  of  the  gland.  In  conse- 
quence of  this  obstruction  the  secretion  is  retained  and  a  cyst  produced. 
They  are  most  frequent  in  puerperal  women — j^^alactocele  cysts. 

Second,  involution  cysts  are  frequent,  as  already  described,  at  or  about 
the  time  of  the  climacteric,  especially  in  unmarried  or  sterile  women.  In 
these  cases  dozens  of  cysts  may  occur  in  each  breast,  producing  a  hard, 
nodular,  indurated  condition. 

Third,  cysts  are  said  to  occur  as  the  result  of  frequent  irritation  of  the 
nipple.  In  consecjuence  of  this  irritatic^n  a  secretion  is  established  within 
the  breast  which  is  in  i)art  retained,  producing  a  cyst. 

Fourth,  cysts  may  occur  from  dilatation  of  the  lymph  spaces.  These 
may  be  unilocular  or  multilocular.     They  are  lined  by  endothelial  cells. 

DiACNOSis. — Cysts  of  the  mammary  ^land  are  round,  smooth,  elastic, 
often  very  hard,  and  at  times  fluctuant.  The  diagnosis  is  oft^n  difficult 
without  the  use  of  the  hypodermic  needle. 

Treatment, — If  the  cyst  is  annoying  the  patient  in  any  way  it  mav  be 
excised,  or  incised  and  drained,  or  the  fluid  may  l>e  withdrawn  and  a  drachm 
of  tincture  of  iodine  injected,  followed  hy  firm  suj^port. 

SOHD  HBROID  TUMOR  OF  THE  BREAST. 

This  neoplasm  usuall\  occurs  in  younj;  l^irls  as  a  roimd,  reasonably 
smooth,  elastic,  freely  movable,  slowly  j^^rowini^f.  and  encapsulated  tumor.  It 
seldom  is  larger  than  an  PIn<::li.sh  walnut,  is  free  from  pain  and  tenderness, 
and  is  most  frequently  situated  at  the  periphery  of  the  gland.  Microscopi- 
callv  the  tumor  is  made  up  of  connective  tissue  cells  and  fibrous  tissue. 
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CTSTIC  HBBOKA. 

Diagnosis. — The  diagnosis  is  made  by  considering  the  age  of  the 
tient,  the  fact  that  the  growth  is  single,  freely  movable,  elastic,  increases 
very  slowly  in  size,  and  almost  never  attains  large  dimensions.  To  dii 
eutiate  a  fibroid  from  a  cyst  the  use  of  the  hypodermic  needle  may  be  ne 
sary. 

Treatment. — The  treatment  is  excision.  Two  curvilinear  incisions 
made  surrounding  the  growth  and  removing  no  more  of  the  breast  tha 
necessary,  or  the  growth  may  simply  be  cut  down  upon  and  enucleated. 

This  tumor  occurs  as  a  rule  in  young  women.  It  is  made  up  of  fibi 
tissue  enclosing  clefts  and  spaces.  These  represent  the  remnants  of  d 
and  acini.  These  acini  and  remnants  of  ducts  have  been  included  in 
growth  of  fibrous  tissue,  compressed,  and  their  secretion  retained. 

The  tumor  is  usually  single,  somewhat  nodular,  elastic,  freely  mov« 
and  of  a  somewhat  more  rapid  growth  than  the  solid  fibroid.  Its  cystic  cl 
acter  may  only  be  determined  by  the  use  of  the  hypodermic  needle. 

Treatment. — This  consists  in  the  removal  of  the  growth. 

VABIOVS  MAMMABY  OBOWTHS. 

Angioma,  osteoma,  lipoma  and  chondroma  also  occur  in  the  bn 
They  are,  however,  very  rare  tumors  in  this  situation,  and  possess  no  sp< 
features.     When  occurring  they  should  be  freely  excised. 

THE  ADENOMATA. 

These  occur  as  solid  or  cystic  growths.  The  solid  growths  have  1 
divided  into  the  hard  adeno-fibroma,  and  the  soft  adeno-fibroma.  The 
of  an  adenomatous  growth  is  that  there  is  a  new  formation  of  glandular 
sue  within  the  tumor.  The  hard  adeno-fibroma  resembles  in  its  gen 
characteristics  a  hard  fibroid.  The  soft  adeno-fibroma  grows  rapidl} 
quite  soft,  and  at  times  reaches  a  very  considerable  size.  The  growt 
usually  single.  The  hard  and  soft  adtno-fibioiua  cannot,  except  mi 
scopically,  be  ditTerentiated  from  the  hard  and  soft  fibroid  growths. 

The  adeno-cystoma  occurs  in  young  women.  The  acini  and  ducts 
resent  a  new  growth  and  come  from  tlie  cells  of  ])re-cxisting  acini,  as 
result  of  a  free  i)roliferation.  The  ducts  and  acini  are  filled  with  villou 
fibro-papillomatous  j^^rowths.  The  distention  of  the  acini  and  ducts  is 
aided  by  a  free  serous  or  M(M)'iy  exudate.  This  exudate  often  make« 
escape  from  tiie  nii)ple.  These  j^^rowilis  may  reach  a  very  considerable  ! 
They  grow  quite  rapidly,  and  are  soft,  nodular,  elastic,  freely  movable 
mors,  which  at  times  tluctuate,  but  ])resent  none  of  the  characteristic 
malignancy.  When  reachinj^  considerable  size  they  may  form  prcssun 
inflammatory  attachments  to  the  skin,  and  the  axillary  glands  may  l)e 
creased  in  size  as  the  resuh  of  irritation. 

In  the  treatment  of  tlK>e  j^rowths  they  should  be  freelv  remrivcd. 

SARCOMA  OF  THE  MAMMAiRY  GLAND. 

This  is  a  nialii^mam,  hut  comparatively  a  rare,  ^^rowth  in  this  gl 
The  cystic  sarcoma  seem--  to  he  most  fr((juent  in  tiii^  situation,  and  ha: 
origin  from  the  i»eriacinoiiN  tissue.     'IIk-  ^Towtli  occurs  as  a  large,  bos 
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ENSOTHEUOIU  OF  THE  BBEAST. 

The  endotheliomata  of  the  breast  are  apparently  of  more  frequent  oc 
currence  than  are  the  sarcomata.  They  occur  in  young  women  as  reasonabl] 
soft,  rapidly  growing,  tumors,  which  are  without  a  capsule,  And  which  in 
filtrate  or  encompass  the  gland.  An  endothelioma  of  the  mammary  glam 
often  in  three  or  four  months  reaches  the  size  of  an  adult  head.     (Fig.  305,' 

Microscopically  the  tumor  is  usually  made  up  of  strands  of  endothe 
Hal  cells  occurring  in  the  lymphatic  spaces  or  vessels.  Between  these  strandi 
of  cells  the  connective  tissue  is  frequently  seen  in  a  condition  of  mucoid  de 
generation. 

Diagnosis. — The  endotheliomata  cannot  be  differentiated  from  the  sar 
comata  except  by  a  microscopic  examination.  They  occur  in  young  women 
grow  rapidly,  reach  considerable  size  in  a  few  months,  are  of  pretty  unifom 
consistency,  and  en  elop  e  g  and  Tl  e  ax  la  gla  s  a  e  usual  v  not  en^ 
larged.    At  a  la  c    s  age  me  a    a   s  ma    o  n   I  c  ad  a  ent  s  bcutaneoui 


Fig.  306. — Normal  glandular  tissue  of  mammary  gland. 

tissue  and  in  the  bones  and  internal  organs.  .\n  endothelioma  occurring  ii 
the  breast  fhouid  be  removed  by  free  c.vcision  at  the  earliest  possible  mo 
ment. 

CASCEK  OF  THE  lUMUAUT  GLAND. 
This  organ  is  atfected  with  cancer  more  frequently  than  any  other  ii 
the  body,  excepting  the  uterus,  fanccr  cif  the  breast  occurs  in  one  of  twi 
forms,  the  scirrhus  and  the  medullary  carcinoma.  These  only  differ  in  th< 
amount  of  fibrous  tis.'^ue  and  cells  which  they  contain.  They  both  tak< 
origin  from  the  epithelial  lining  of  the  acini  or  ducts.  'Fig.  306.)  In  th' 
scirrhus  the  epithelial  cells  pndiferate  I'lily  to  a  comparatively  slight  de 
gree.  They  come,  however,  more  or  less  10  fill  the  acini  and  ducts,  and  ar 
surrounded  by  a  proliferating  mass  of  connective  tissue  which  eventuall; 
form  a  node.  This  node  is  not  encaijsulated  ami  extends  into  the  glandula 
structure.  The  process  occurs  as  a  ruic  in  women  who  are  past  fifty  year 
of  age.     The  lymphatic  glands  in  the  axilla  are  quite  early  involved  am 
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show  enlargement.  They  are  not,  however,  always  easily  detected.  The 
skin  is  only  implicated  late  in  the  process.  In  consequence  o£  the  contrac- 
tion of  the  fibrous  tissue  and  the  dragging  on  the  ducts,  the  nipple  becomes 
retracted  and  sometimes  inverted.  After  a  time,  if  the  process  is  allowed  to 
go  on  unchecked,  the  breast  withers  and  becomes  atrophied,  the  node  be- 
comes attached  to  the  pectoral  fascia  and  the  chest  wall,  and  also  to  the 
skin,  which  it  infiltrates.  The  skin  becomes  reddened,  finally  eroded,  and 
ulcerates,  the  ulcer  is  cup-shaped,  and  has  upon  its  surface  but  few  granu- 
lations, or  is  covered  with  necrotic  tissue.  The  ulcer  has  a  hard,  indurated 
base  and  border,  gives  rise  to  a  free  watery  discharge,  and  constantly  ex- 
tends, though  but  slowly.     Hemorrhage  is  not  a  feature  of  the  scirrhus 


Fig.  J07.— Scirrhus  of  M.-in 


PholOKraph  shows 
of  tht  Nipple. 


ulcer.  The  odor  given  off  from  these  ulcers,  in  consequence  of  the  decom- 
position going  on  in  ihc  necrotic  tissue  is  offensive.  Occasionally  the  skin 
covering  the  gland,  anil  that  surrounding  the  breast,  becomes  infiltrated, 
hard  and  board  like — cancer  cii  cuirass.  .Again,  subcutaneous  nodes  arc 
formed  near  to  or  diftant  fmm  the  mammary  gland.  The  glands  in  the 
anterior  mediasfiniini  and  almve  the  clavicle  are  frequently  involved.  Me- 
tastases also  occur  in  tlic  internal  organs.  In  carcinoma  of  the  • 
metastases  most  frcfiucntly  occur  in  the  bones,  and  this  ^ 
noted  by  heavy,  contimtous  fir  intermittent  boring,  g 
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which  is  experienced  first  in  one  bone  and  then  in  another,  the  patiei 
finally  succumbing  as  the  result  of  the  severe  pain,  inability  to  sleep,  iiu 
bility  to  take  nourishment,  and  from  systemic  poisoning.     (Fig.  307.) 

HEDULLABT  CANCEB. 

This  differs  from  the  scirrhus  in  consequence  of  its  being  made  u 
very  largely  of  epithelial  tissue.  This  tissue  predominates,  the  fibrous  tii 
sue  being  scant.  The  tumor  is  soft  and  grows  very  rapidly,  producing  in 
few  months  a  globular  mass  perhaps  the  size  of  a  fetal  head,  which  con 
pletely  envelopes  the  breast.  The  axillary  glands  early  become  implicates 
as  well  as  the  skin,  pectoral  fascia  and  chest  wall.  The  patient  early  shov 
symptoms  of  systemic  poisoning ;  the  skin  is  likely  to  ulcerate,  and  the  ulc< 
is  of  the  fungus  variety,  being  reasonably  soft,  having  large  granulatior 
on  its  surface,  or  quantities  of  necrotic  tissue,  is  the  site  of  a  profuse  water; 
most  offensive  discharge,  and  often  bleeds  freely. 

BVCT  CANCER. 

Carcinoma,  taking  origin  from  the  epithelial  lining  of  the  ducts,  ma 
occur  in  the  form  of  malignant  papillomatous  growths.  The  condition  o< 
curs  most  frequently  near  the  nipple.  The  ducts  are  lined  by  columm 
epithelium,  and  the  tumor  has  been  spoken  of  as  a  columnar  cancer.  The 
are  very  vascular,  bleed  readily,  and  there  is  frequently  a  bloody  dischar^ 
from  the  nipple.  The  tumor  is  of  slow  growth.  The  nipple  is  not  always  r 
tracted  nor  the  lymphatic  glands  enlarged.  The  process  occurs  as  a  har 
not  well-defined,  irregular,  non-encapsulated  node  situated  near  the  nippl 

Diagnosis  of  Scirrhus  of  the  Breast. — Scirrhus  of  the  breast,  wit 
very  few  exceptions,  occurs  in  women  past  fifty  years  of  age,  as  a  hard,  i 
regular,  not  well-defined,  non-encapsulated  tumor  of  slow  growth,  which  ii 
filtrates  rather  than  pushes  to  one  side  the  adjacent  tissue.  The  node 
single.  The  axillary  glands  become  enlarged,  and  the  process  gradual 
extends ;  in  the  course  of  six  months  or  a  vear  it  will  ordinarily  have  becon 
fixed  to  the  chest  wall  and  to  the  overlyinc^'^  skin.  The  patient  suffers  as 
rule  considerable  pain  through  the  breast,  and  after  a  few  months  begins  ' 
lose  flesh  and,  in  some  degree,  strength,  and  becomes  somewhat  cachecti 
The  process  is  readily  differentiated  from  tubercular  nodes  and  cvst 
which  are  usually  multiple  and  which  occur  as  a  rule  in  young  adult  life  i 
in  young  womanhood.  The  process  may  also  be  differentiated  from  cys 
and  chronic  abscesses  by  the  use  of  a  hypodermic  needle. 

Diagnosis  of  Medullary  Carcinoma. — This  is  readily  differentiat< 
from  all  benign  tumors  of  the  breast  in  consequence  of  its  very  rap 
growth,  and  also  from  the  further  facts  that  it  infiltrates  and  encompass^ 
the  gland  and  produces  metastases  in  distant  inlands  and  in  distant  orgar 
Medullary  carcinoma,  however,  cannot  be  differentiated,  without  a  micr 
scopical  examination,  horn  a  raj)idly  growing,  round-celled  sarcoma  < 
endothelioma,  unless  a  probable  differentiation  may  be  made  by  the  knov 
that  connective  tissue  malignant  tumors  usually  occur  in  young  pe 
reas  epithelial  malignant   tumors   usually  occur  only  after  fif 
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Prognosis. — Scirrhus  ordinarily  terminates  fatally,  if  left  undisturbed, 
in  from  one  year  and  a  half  to  five  years,  although  some  patients  have  sur- 
vived for  fifteen  or  twenty  years. 

The  medullary  carcinoma  may  terminate  fatally  in  three  or  four  months, 
and  usually  destroys  life  inside  of  one  year. 

Tre.\tment. — The  treatment  of  malignant  disease  of  the  breast,  wheth- 
er sarcoma,  endothelioma  or  carcinoma,  should  be  along  radical  lines.  In 
ether  words,  there  should  be  a  very  free  excision,  which  includes  the  entire 
mammary  gland  and  overlying  skin,  with  a  complete  clearing  out  of  all 
fatty  tissue  and  enlarged  glands  in  the  corresponding  axillary  space.  The 
gland  is  perhaps  best  removed  by  carrying  a  cur\ilincar  incision  from  the 


Fig.  ,108.— Lim-i  of 

well  over  the  pecloral  r 

ticnt   will  liavi-  miicli   less  pain  mid  hindrance  in  moving  the  a 

axilla  annmd  the  upper  bonier  of  tlie  breast  and  below  to  me  center  line. 
This  incision  is  iltepeiiod  ami  carried  upwards  beneath  the  skin  until  it 
reaches  the  pectoral  i;iscia.  The  breast,  including  the  pectoral  fascia,  is 
then  rapidly  dis:!cctc<t  frnm  ihc  cliest  wall,  tintil  the  lower  border  of  the 
gland  is  reacbeii.  when  .a  lower  ciirviliiie.ir  incision  is  made  around  lower 
border  of  the  gland.  The  pland  and  jwctoral  fa.-oia  are  now  only  attached  at 
the  axillary  border.  The  lyiiipbaiics  irking  tn  the  axilla  and  their  surround- 
ing fat  are  left  as  a  pedicle.  The  incision  is  then  extended  along  the  upper 
Iwrder  of  the  axilla,  the  axillary  fascia  divided  and  the  space  cleared  of  It 
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contents.  This  may  be  done  by  careful  dissection,  or  by  sponge  pressu: 
upon  the  tissues  with  a  bit  of  gauze  it  can  often  be  very  readily,  quickly  ar 
completely  stripped  of  its  contents.  If  the  axillary  space  is  specially  ii 
volved  a  perpendicular  incision  should  be  carried  up  to  the  clavicle  throug 
the  skin  and  pectoral  muscles,  so  as  to  freely  expose  the  axilla  at  its  ape: 
This  is  especially  necessary  in  cases  in  which  some  of  the  glands  are  ini 
mately  attached  to  the  axillary  vessels.  In  these  cases  the  pectoral  muscL 
and  fascia  are  also  removed.  Murphy  suggests  that  a  portion  of  the  mu 
cle,  having  been  relieved  of  its  fascia,  be  swung  in  over  the  axillary  vesse 
and  stitched  in  position,  for  the  purpose  of  preventing  subsequent  adhesion 
After  the  completion  of  the  operation  the  wound  is  drained  by  making 
short  incision  at  the  posterior  border  of  the  axilla  and  inserting  a  drainaj^ 
tube,  when  the  wound  is  closed  by  sutures  (Fig.  308). 


CHAPTER  XVI. 

ACCIDENTS   AND   SURGICAL   AFFECTIONS  OF 

THE  ABDOMEN. 

mJUBIES  TO  THE  ABDOMIKAL  WALLS. 

These  have  been  divided  into  three  classes,  first,  contusions;  second, 
non-penetrating  wounds ;  third,  penetrating  wounds. 

Contusions  of  the  abdominal  wall  are  produced  by  blunt  force,  and 
have  the  same  characteristics  as  contusions  situated  elsewhere  on  the  bodv. 
At  times  a  haematoma  occurs  following  a  rupture  of  some  blood  vessel  or 
a  portion  of  a  muscle. 

Contusions  in  this  situation  are  of  especial  importance,  in  consequence 
of  the  occurrence  of  severe  shock  or  injury  to  the  abdominal  contents.  Oc- 
casionally an  injury  to  the  epigastrium  will  be  followed  by  profound  shock, 
and  perhaps  even  death,  in  consequence  of  over-stimulation  or  a  profound 
impression  upon  the  solar  plexus.  As  the  result  of  severe  abdominal  in- 
juries an  over-distended  stomach  or  urinary  bladder  may  be  ruptured,  and 
as  a  complication  in  some  of  these  cases,  and  especially  following  the  forma- 
tion of  an  haematoma,  infection  mav  occur.  There  mav  be  some  difficultv 
in  differentiating  shock  from  an  internal  injury  in  this  class  of  cases.  The 
shock  ordinarily  is  readily  recovered  from,  and  is  not  attended  by  pain.  If 
any  one  of  the  internal  organs  is  injured  it  will  be  followed  by  severe  pain, 
localized  or  diffused  tenderness,  with  tension  of  the  abdominal  muscles. 

Tre.\tment. — In  all  cases  of  severe  contusion  of  the  abdominal  wall  the 
patient  should  be  put  to  bed  and  kept  perfectly  quiet.  An  opiate  may  be  ad- 
ministered if  the  pain  is  severe.  The  bowels  are  ordinarily  kept  closed  for 
twenty- four  or  thirty-six  hours.  If  the  pain  is  severe  a  cold  compress  or  an 
ice  bag  should  be  applied  to  the  abdomen.  If  there  are  symptoms  indicating 
rupture  of  an  abdominal  organ  a  laparotomy  should  be  performed  at  once. 

NON-PENETRATING  WOUNDS. 

The  same  principles  of  wound  treatment  apply  here  as  elsewhere.  Pri- 
marily hemorrhage  should  be  arrested,  then  the  wound  asepticized,  provis- 
ion made  for  drainage  and  the  wound  closed.  An  incised  and  perfectly  clean 
wound  should  be  carefully  reunited  by  suture,  for  the  purpose  of  preventing 
a  subsequent  ventral  hernia. 

PENETEATING  WOUNDS  OF  THE  ABDOMINAL  WALL 

These  wounds  are  oi  very  great  importance,  in  consequence  of  the  lia- 
bility of  infection,  injury  to  the  abdominal  contents,  and  hemorrhage.  These 
wounds  in  private  practice  are  most  frequently  the  result  of  accidental  or 
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intentional  thrusts  with  a  knife,  or  they  are  gunshot  wounds.  The  fact  that 
the  abdomen  has  been  opened  may  be  determined  by  the  prolapse  of  omen- 
tum or  intestine,  or  by  carefully  exploring  the  wound.  In  any  penetrating 
wound  of  the  abdominal  wall  it  is  primarily  of  the  greatest  importance  to 
determine  if  any  of  the  abdominal  organs  have  been  seriously  injured.  In 
any  case  of  doubt  the  wound  should  be  enlarged  and  carefully  explored.  If 
the  wound  has  penetrated  the  stomach  or  intestinal  canal,  or  other  abdomi- 
nal viscera,  the  contents  of  tliese  organs  may  appear  in  the  wound  and 
readily  establish  the  diagnosis.  There  will  in  almost  all  cases,  if  severe  in- 
jury has  been  done  to  some  of  the  abdominal  organs,  be  pronounced  shock, 
excruciating  pain,  g^eat  abdominal  tenderness,  followed  by  tympanites,  vom- 
iting, and  obstinate  constipation. 

Penetrating  wounds  of  the  abdomen  which  are  not  followed  by  injury 
of  the  intestinal  contents  are  often  attended  with  very  slight  symptoms. 
There  may  be  only  localized  pain,  insignificant  shock,  and  no  very  marked 
tenderness,  the  pulse  and  temperature  being  practically  undisturbed. 

Treatment. — The  principles  of  treatment  here  are  to  arrest  hemor- 
rhage, relieve  shock,  and  asepticize  the  wound.  If  internal  hemorrhage  has 
occurred,  or  injur}'*  to  the  abdominal  contents  or  infection  appears  likely  to 
follow  the  wound,  a  laparotomy  should  be  immediately  done,  the  bleeding 
vessels  secured,  the  injured  organs  repaired,  and  the  abdomen  drained  and 
perhaps  washed  out.  If  the  surgeon  is  in  doubt  in  any  given  case  as  to 
whether  hemorrhage,  severe  injury,  or  infection  has  occurred  within  the 
abdomen,  and  the  symptoms  are  at  all  marked,  and  the  facilities  for  doing  a 
laparotomy  are  at  hand,  it  is  far  better  to  err  and  do  a  clean  laparotomy  and 
to  find  that  neither  hemorrhage,  severe  injury  nor  probable  infection  had 
occurred  than  to  defer  operation  in  a  case  of  hemorrhage,  injur}',  or  possi- 
ble infection  until  a  diffuse  and  uncontrollable  septic  peritonitis  has  devel- 
oped, or  the  patient  is  beyond  relief  from  hemorrhage. 

• 

SUBPHRENIC  ABSCESS. 

By  this  is  meant  a  collection  of  pus  adjacent  to  the  diaphragm.  The 
process  may  be  due  to  a  variety  of  causes,  and  ^hc  pus  may  be  located  either 
within  or  without  the  peritoneal  cavity  (intra-peritoneal  or  extra-peritoneal). 
The  process  is  very  often  due  to  infection  from  a  chronic  ulcer  of  the 
stomach.  The  ulcer  may  be  situated  upon  the  anterior  wall,  when,  if  an 
abscess  forms,  it  will  be  bounded  behind  by  the  stomach  and  lesser  omentum, 
above  by  the  diaphragm  and  left  lobe  of  the  liver,  with  the  falciform  liga- 
ment on  the  right,  and  by  adhesions  between  the  stomach,  liver  and  anterior 
abdominal  wall  in  front.  In  this  form  the  pus  usnaily  gravitates  toward,  or 
points  to,  the  left,  and  just  below  the  ensiform  pr«.)ccss.  It  the  ulcer  is  sit- 
uated on  the  anterior  wall  of  the  fundus,  the  piu-  is  likely  to  be  in  close 
relationship  with  the  spleen,  and  to  point  bcneatli  the  left  costal  arch.  If 
the  ulcer  is  situated  upon  the  posterior  wall  of  tiic  stomach  the  pus  will  be 
located  in  the  lesser  omental  sac.  and  push  the  stumach  forward  and  reach 
the  surface,  if  '**"  ^''  near  the  ensiform  process.  In  duodenal  ulcers  the 
ous-  if  intra-'  's  bounded  by  the  liver,  omenium,  colon  and  anterior 

eritoneal  abscess  may  be  caused  bv  duodenal  ulcer. 
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or  an  infected  appendix.     In  these  cases  the  pus  travels  upwards  between 
the  liver  and  diaphragm,  or  downwards  towards  the  right  iliac  fossa. 

Symptoms. — These  will  depend  in  a  measure  upon  the  cause.  There 
are  pain,  tenderness  and  swelling — the  latter  most  severe  at  tiie  site  of  the 
abscess.  Fever  is  usually  marked,  and  of ter,  there  ai  e  chills :  the  abdominal 
muscles  will  be  rigid  over  the  seat  of  the  infection.  The  liver  may  be  de- 
pressed in  extra-peritoneal  cases  situated  upon  the  rijfht  side,  and  when  on 
the  left  the  diaphragm  and  heart  may  be  pushed  upwards. 

Treatment. — This  consists  in  opening  and  draining  the  abscess  cavitv. 
The  pus  may  be  reached  through  an  anterior  incision  rr  be  most  accessible 
below  the  costal  arch  posteriorly,  or  may  be  reached  by  a  transpleural  in- 
cision, after  resection  of  the  eighth  and  ninth  ribs. 

ABDOMINAL  ASCITES. 

By  this  is  meant  an  accumulation  of  Huid  within  the  peritoneal  cavity. 
Ascites  is  but  a  symptom  of  disease,  and  is  due  to  a  varietv  of  causes: — 
cirrhosis  of  the  liver,  cardiac  affections  with  incompetency  of  the  heart 
muscle,  chronic  Bright's  disease,  interference  witli  the  portal  circulation  by 
adjacent  adhesions  or  enlarged  glands  in  the  portal  fissure,  abdominal  tumors, 
malignant  or  benign,  or  intra-abdominal  pathoio^-ical  processes,  which  irri- 
tate the  peritonum.  Chylous  ascites  is  a  condition  in  which  the  riuid  is  milky 
from  the  admixture  of  chyle,  and  is  usually  due  to  nij^turing  of  the  rece|>- 
taculum  chyli.  In  ascites  the  fluid  is  usually  free  in  the  peritoneal  cavity, 
but  it  may  be  walled  off  by  adhesions  into  circumscribed  areas. 

Symptoms. — The  abdomen  becomes  distended,  often  enormouslv  so. 
There  is  fluctuation.  The  fluid  gravitates  to  the  most  dependent  portions  of 
the  abdominal  cavity,  and  distends  the  lower  ibuc^men  and  flanks.  The  in- 
testines float  upwards  to  the  epigastric  region.  Consequently  the  lower  ab- 
domen and  sides  are  dull  upon  percussion,  while  the  epigastric  region  is 
tympanitic.  The  area  of  dullness  changes  upon  the  patient's  turning  from 
side  to  side.  While  the  patient  is  upon  his  back,  both  flanks  and  lower 
abdomen  are  dull.  If  he  turns  upon  his  left  side,  the  right  flank  becomes 
tympanitic,  and  rice  versa.  This  is  in  consequence  of  the  fluid  gravitating 
to  the  opposite  side. 

Diagnosis. — The  presence  of  fluid  is  readily  made  out  in  consequence 
of  the  dullness  on  percussion,  and  the  fluctuation.  Ascites  which  practicallv 
fills  the  ab<lominal  cavity  and  produces  decided  enlargement,  must  be  dif- 
ferentiated fn.m  cystic  tumors,  such  as  a  lar^^  ovarian  cyst.  In  both  r.f 
these  conditions  there  is  dullness  en  percussion,  and  fluctuation.  In  a  cvstic 
tumor,  unless  the  abdominal  parietes  are  very  thick,  the  wall  of  the  tiimor 
can  be  made  out  and  defined  as  against  the  more  s  n*t  abdominal  contents. 
The  area  of  dullness  does  n<:»t  change  materially  with  the  changed  position 
of  the  patient.  In  a  tumor  the  flanks  are  usually  tympanitic  and  seldom 
dull,  when  the  patient  is  upon  his  back.  The  liagnosis  should  never  be 
thought  cr)mplete  until  one  has  ascertained  the  cause. 

Treatme.vt. — This  varies  witji  the  cause,  which  should  be 
and  if  possible  remrived.     An  ascites  due  to  tubercular  perito**'* 
drainage  f>f  the  abdominal  cavity.     If  the  ascites  is  due  tr 
the  ovary,  or  a  malignant  tumor  within  the  abdomc 
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sible,  should  be  removed.  If  it  is  due  to  a  cardiac  affection,  the  heart  should 
be  strengthened ;  if  due  to  chronic  Bright's  disease  this  condition,  if  pos- 
sible, should  be  corrected.  Ascites  in  men  who  have  been  free  drinkers  for 
long  periods,  is  often  due  to  cirrhosis  of  the  liver.  In  any  case  if  the  amount 
of  fluid  is  excessive,  causing  pressure  symptoms,  it  should  be  drawn  off. 
(Paracentesis  abdominis.)  This  is  readily  accomplished.  The  patient  is 
seated  in  a  chair  or  lies  at  the  edge  of  a  couch.  The  lower  abdomen  is 
cleansed,  and  the  upper  limit  of  dullness  defined.  The  patient's  bladder 
should  previously  have  been  emptied.  The  abdomen  is  encircled  with  a 
towel,  the  ends  of  w-hich  are  crossed  and  drawn  upon  from  behind.  A 
small  trocar  is  now  thrust  through  the  abdominal  wall  in  the  median  line 
and  about  three  inches  above  the  symi)hysis.  To  lender  this  procedure  les.s 
painful  the  skin  may  be  frozen  with  ethyl  chloride  and  then  nicked  with  a 
knife.  In  introducing  the  trocar  the  handle  is  held  in  the  palm  of  the  right 
hand,  while  the  right  index  finger  is  placed  upon  the  cannula  perhaps  three 
inches  from  its  tip.  The  trocar  is  then  introduced  by  a  quick  movement  of 
the  hand.  It  will  be  appreciated  at  once  when  tlie  point  has  entered  the 
abdominal  cavity,  by  the  loss  of  resistance.  The  trocar  is  then  withdrawn, 
leaving  the  cannula  in  place,  and  the  fluid  allowed  gradually  to  make  its 
escape.  When  the  cause  cannot  be  relieved,  the  tapping  must  be  repeated. 
In  ascites  due  to  cirrhosis  of  the  liver.  Talma's  operation,  epiplopexy. 
has  been  extensively  practised.  The  purpose  of  thih  operation  is  to  relieve 
the  obstructed  portal  circulation  by  establishing  a  circuitous  loute  with  the 
systemic  veins  through  the  omentum  and  abdominal  wall.  In  carrying  out 
the  operation  the  abdomen  is  opened  above  the  umbilicus  and  the  omentum 
stretched  out  and  stitched  to  the  anterior  abdomina!  wall  with  catgut  sutures. 
The  results  of  this  operation  while  brilliant  at  times,  yet  more  often  have 
but  little  to  advocate  the  undertaking  of  it. 


SURCJICAL  AFFFXTIOXS  OF  THE  MESENTERY.  \ 

WOUNDS. 

Wounds  of  the  mesentery  are  of  frequent  c^ccurrence  in  gunshot  in- 
juries, and  often  lead  to  severe  and  even  fatal  hemorrhage.  Gunshot  w^ounds 
of  the  mesentery  arc  frequently  complicated' by  i)erforating  wounds  of  the 
intestines. 

Symptoms. — In  this  class  of  cases  there  will  primarily  be  shock  and 
the  symptoms  of  hemorrhage ;  and  follc»wing  these  peritonitis  is  likely  to 
occur  in  consequence  of  the  wounds  having  been  infected  at  the  time  of 
the  injury,  or  as  the  result  of  peritoneal  infection  from  injury  to  the  bowel. 

Treatment. — If  there  is  hemorrhage,  this  will  require  immediate  at- 
tention. The  abdomen  should  be  opened  and  the  bleeding  vessel  or  vessels 
secured.  If  the  injured  vessel  is  one  of  importance,  the  vitality  of  the  in- 
testine may  be  so  impaired  by  its  ligation  as  to  require  resection  of  the  cT)r- 
responding  portion  of  the  intestine,  and  an  intestinal  anastomosis.  Coind- 
dent  with  the  control  of  hemorrhage,  shock  should  be  alleviated  as  much 
as  possible  by  the  hypodermic  administration  of  strychnine  in  full  doses, 
also  morphine,  caffein  and  digitalin.     If  there  are  any  wounds  of  the  in- 
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testines  these  should  be  repaired,  the  wound  and  peritoneal  cavity  asepticized, 
and  the  abdomen  drained. 

THBOMBOSIS  ASD  EHBOUSM  OF  THE  MESENTESIC  VESSELS. 

Thrombosis  occasionally  occurs  in  strangulated  hernia,  requiring  resec- 
tion of  the  corresponding  portion  of  the  bowel  Embolism  of  the  superior 
mesenteric  artery  is  of  occasional  occurrence.  The  main  artery  may  be 
blocked  near  its  origin,  or  one  of  its  branches  may  be  obstructed.  The  em- 
bolus has  its  origin  either  from  a  vegetation  of  the  valves  of  the  heart  or 
from  an  aortic  aneurism.  Thrombosis  of  the  mesenteric  veins  also  occurs. 
In  these  cases  the  thrombus  may  extend  downwards  from  tlie  liver,  or  have 
its  origin  in  an  intestinal  ulcer  or  suppurative  process  within  the  abdominal 
cavity. 

Symptoms. — The  symptoms  of  thrombosis  or  embolism  of  the  mesen- 
teric vessels  come  on  suddenly,  and  are  those  ordinarily  ascribed  to  obstruc- 
tion of  the  bowels.  There  is  severe,  often  excnitiating,  pain,  which  fre- 
quently comes  on  in  paroxysms,  obstinate  vomiting,  constipation,  occasional 
diarrhoea,  with  tympanites.  If  there  is  diarrhoea,  the  stools  are  usually 
blood-stained.  If  the  superior  mesenteric  artery  is  obstructed  near  its 
origin,  the  entire  small  intestine,  barring  the  first  part  of  the  duodenum, 
with  the  caecum  and  ascending  colon  and  perhaps  the  transverse  colon,  wii! 
become  gangrenous.  In  a  considerable  number  of  the  cases  a  branch  of  the 
mesenteric  artery  has  been  blocked  and  the  gan^^rcne  limited.  In  thrombosis 
of  the  mesenteric  veins,  the  process  comes  on  more  gradually  and  is  usuallv 
Hmited  to  some  few  branches  of  the  mesenteric  veins.  It  is  practically  im- 
possible to  differentiate  this  condition  from  obstruction  of  the  bowels,  the 
diagnosis,  however,  is  corrected  when  the  abdomen  is  opened.  The  ab- 
dominal cavity  will  then  l>e  found  to  contain  a  quantity  of  blood-stained 
serum,  while  the  implicated  intestine  will  be  ia:orgcd  with  blood,  and  often 
is  black.  In  case  the  veins  are  thrombosed,  they  can  be  felt  as  quite  hard, 
distinct  and  rigid  cords. 

Trkatment. — This  consists  in  resecting  tlic  affected  portion  of  the 
bowel,  if  this  is  not  too  extensive,  and  in  making  an  intestinal  anastomosis. 

CYSTS  OF  THE  MESENTERY. 

These  occasionally  occur  as  lymph  or  cn\le  cysts.  They  are  round, 
tense,  fluctuating,  rather  fixed  tumors,  directly  connected  with  the  mesen- 
tery. They  are  difficult  of  diagnosis  without  a  laparotomy.  Their  treat- 
ment is  the  enucleation  of  the  cyst.  It  can  usually  be  done  without  injury 
to  the  blood  supply^  of  the  intestine.  Should  the  blood  supply  in  their 
enucleation  be  seriously  interfered  with,  a  resection  of  that  portion  of  the 
bowel  affected  would  be  required. 

Sl.^RGICAT.  AFFI^XTIOXS  OF  THE   STOMACH. 

FOREiaN  BODIES. 

These  consist  of  j)lates  of  teeth,  pins,  coins,  balls  of  hair,  and  other 
foreign  substances  which  have  been  swallowed  accidentally  or  intentionally* 
Children  often  accidentally  swallow  pins  and  coins,  to  the  great  alarm  i 
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their  parents.  The  treatment  of  this  class  of  cases  should  be  the  adminis- 
tration of  such  food  as  will  form  a  residue  and  enclose  the  foreign  body. 
Bread  and  potatoes  are  very  suitable  for  tliis  purpose,  and  should  be  ad- 
ministered in  large  quantities.  After  from  five  to  ten  days  the  foreign  sub- 
stance will  usually  be  passed,  embedded  in  some  hardened  feces.  In  this 
class  of  cases  it  is  necessary  to  avoid  the  administration  of  cathartics,  be- 
cause they  render  the  stools  liquid  and  increase  peristalsis,  which  conditions 
favor  the  arrest  of  the  foreign  body  in  the  intestinal  canal.  Foreign  sub- 
stances which  have  reached  the  stomach  and  aie  too  large  to  pass  the 
pylorus,  should  be  removed  by  operation  (gastrotomy). 

UnCERS  OF  THE  STOKACH  ASD  DUODENUM. 

Ulcer  of  the  stomach  may  follow  a  blow  or  occur  in  such  occupations 
as  shoemaking,  washing  and  tailoring — especially  if  associated  with  marked 
debility  or  anaemia.  Heart  and  kidney  diseases  are  also  predisposing  fac- 
tors. Thrombosis  and  embolism  of  the  gastric  blood  vessels  are  factors  in 
the  production  of  ulcers.  Thrombosis  may  occur  during  severe  attacks  of 
vomiting.  Associated  with  these  conditions  there  is  usually  a  hyperacidity 
of  the  stomach  contents.  Age  is  also  an  important  factor.  Ulcer  of  the 
stomach  occurs  most  frequently  in  anaemic,  debilitated  women,  between  the 
ages  of  twenty  and  thirty,  while  ulcer  of  the  (iuodenum  occurs  most  fre- 
quently in  men  between  the  ages  of  thirty  and  fortv . 

It  is  claimed  by  Ewald  that  5  per  cent,  of  the  Germans  suffer  from 
ulcer  of  the  stomach.  It  has  also  l)een  held  that  from  i  to  ij/^  per  cent,  of 
Americans  suffer  from  the  same  condition. 

There  is  usually  but  a  single  ulcer,  although  two  or  more  may  occur. 
The  most  frequent  site  is  upon  the  posterior  v/all  near  the  pylorus  and 
lesser  curvature.  According  to  the  statistics  of  Welch,  in  793  cases  288 
were  near  the  lesser  curvature,  235  on  the  posterior  wall,  95  at  the  pylorus, 
69  on  the  anterior  wall,  50  at  the  cardia,  29  at  che  fundus  and  27  on  the 
greater  curvature. 

Ulcers  of  the  stomach  have  been  divided  into  the  acute  and  chronic. 
The  acute  ulcer  is  usually  single,  small,  round  and  most  frequently  situated 
on  the  posterior  wall  of  the  stomach.  The  ulcer  is  truncated,  each  succes- 
sive coat  being  destroyed  to  a  lesser  degree  than  the  one  which  preceded  it. 

Symptoms. — At  times  acute  ulceration  will  be  preceded  for  a  few  days 
by  such  symptoms  as  distress,  pain  and  localized  tenderness.  As  a  rule 
there  are  but  two  conditions  which  are  indicative  of  acute  ulceration;  one 
of  these  is  hemorrhage,  which  is  often  profuse  and  persistent,  and  the  other 
is  perforation. 

CHRONIC  TILCER. 

The  j)ronouiiced  symptoms  of  chronic  ulceration  of  the  stomach  are 
pain,  tenderness,  vomiting  and  hemorrhage.  The  pain  is  often  characteristic 
in  that  it  comes  on  almost  immediately  after  the  taking  of  food.  The  ten- 
derness is  oftei^^xumscribed  and  situated  just  below  or  to  the  right  or  left 
nf  the  ensi^"^^^^'«Uge.  The  tenderness  is  increased  by  pressure.  Tlie 
i  1  •  occasionally  increased  when  the  stomach  is  emptv, 

peracidity  of  the  gastric  contents  during  this  period. 
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Vomiting  is  a  very  frequent  symptom  and  occurs  very  soon  after  the  takini^ 
of  food. 

Hemorrhage  is  the  most  characteristic  symptom  of  ulcer  of  the  stomach. 
A  copious  hemorrhage  of  pure  blood  is  practically  pathognomonic  of  ulcer 
of  the  stomach.  Hemorrhage  occurs  in  the  vomiting  of  cancer,  but  it  is 
small  in  amount,  mixed  with  mucus  and  usually  has  the  appearance  of 
coffee  grounds.  When  the  hemorrhage  is  profuse  blood  will  be  found  in  the 
stools.  In  ulcer  of  the  stomach,  the  free  or  combined  HCl  is  usually  mark- 
edly increased,  unless  there  is  at  the  same  time  a  ciironic  catarrhal  gastritis, 
in  which  case  the  HCl  is  diminished.  In  duodenal  ulcer  the  pain  occurs  less 
frequently  in  paroxysms,  and  is  most  severe  in  from  2  to  4  hours  after  the 
taking  of  food.  In  duodenal  ulcer  the  patient  does  not  vomit  so  often,  and 
the  material  vomited  less  frequently  contains  blood,  while  there  is  more 
blood  in  the  stools,  than  in  gastric  ulcer. 

Prognosis. — ^The  deaths  from  all  causes,  according  to  Welch  and 
Mitchell  reach  15  per  cent,  of  the  cases.  With  very  few  exceptions  the 
deaths  are  caused  by  perforation  or  hemorrhage. 

Treatment. — The  medical  treatment  of  acute  ulcer  of  the  stomach 
with  severe  hemorrhage,  is  absolute  rest,  both  of  the  stomach  and  of  the 
body.  The  patient  should  be  put  to  bed.  kept  quiet,  and  nourished  by 
rectal  enemata.  Bismuth  is  often  administered  in  this  class  of  cases,  and 
also  nitrate  of  silver  in  pill  form,  or  in  solution.  A  few  days  after  the 
arrest  of  the  hemorrhage  the  patient  may  be  allowed  to  be  up  and  take 
liquid,  non-irritating  food,  in  small  (juantitics. 

Surgical  treatment  of  acute  ulcer  of  the  stomach  may  be  required 
for  two  conditions:  One  of  these  is  severe  hemorrhage,  and  the  other  is 
perforation.  Severe  persistent  hemorrhage,  which  is  not  controlled  by 
proper  medication,  rest  and  rectal  alimentation,  may  require  operation. 
Operation,  however,  is  usually  contra-indicated.  If  operation  is  done  the 
bleeding  vessel  should  be  secured  and  a  gastro-enterostomy  done.  This 
is  for  the  purpose  of  giving  rest  to  the  stomach  by  drainage. 

Perforation  ( wiiich  is  denoted  by  shock,  intense  pain,  diffused  ten- 
derness, vomiting  and  tympanites )  requires  immediate  operation,  with 
closure  of  the  rent,  washing  out  and  draining  the  abdominal  cavity.  Cases 
of  chronic  ulcer  in  which  the  symptoms  i)ersist  or  recur  in  spite  of  the 
most  careful  dietetic  and  metlical  treatment,  sliould  be  subjected  to  a 
gastro-enterostomy. 

CARCINOMA  OF  THE  STOMACH. 

In  men  cancer  atleots  tlie  stnmach  more  frequently  than  any  other 
organ  of  the  body,  an<l  in  wtunen  nmre  irecjuently  than  any  other  organ 
except  the  uterus  and  breast.  ^ 

Cancer  occurs  most   frecjiienily  between  40  and  70  years  of  age.     It 
is  more  frequent  in  men  than   in   women   in  the  ratio  of  58  to  42   (Brill* 
ton).     Cancer  oi  the   stomach    i<   very   infretiuent   in   Egypt,  Turkey  Jl 
some  parts  of  L'hina. 

Hahn  in  his  statistics  t>t   ij^o  ca-^rs  ai  tiie  I'Viedrichsruhe 
states  that  in  U>  of  these  ca<«'s  the  cancer  occurred  in  t 
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In  27  in  the  lesser  curvature. 

In  21  the  entire  stomach  was  implicated. 

In  8  the  greater  curvature. 

In  7  the  anterior  wall. 

In  7  the  posterior  wall. 

Welch  in  1,300  cases  found  the  pylorus  implicated  in  791. 

The  cardia  in   104. 

The  lesser  curvature  in  148. 

The  entire  stomach  in  61. 

The  greater  curvature  in  34. 

The  anterior  wall  in  30. 

The  posterior  wall  in  68. 

The  fundus  in  19. 

In  45  there  were  multiple  foci. 

Cancer  of  the  stomach  has  been  divided  by  pathologists  into  three  main 
groups:  First,  the  scirrhous.  This  is  usually  situated  at  the  pylorus  and 
is  represented  by  a  reasonably  circumscribed  thickening  and  induration  of 
its  walls.  If  cut  it  creaks  markedly.  The  anterior  surface  is  either  smooth 
or  marked  by  inconspicuous  elevations  and  depressions.  Microscopically 
there  is  but  little  epithelial  tissue,  most  of  die  growth  being  made  up  of 
dense  fibrous  tissue. 

AD£NO-CAEGINOMA-(M£DTrLLABT  CANCER). 

This  form  of  carcinoma  is  also  most  frequently  situated  at  the  pylorus. 
The  tumor  often  appears  as  a  fungr>us  growth.  It  is  spongy,  soft,  juicy 
and  verv  vascular.  It  usuallv  has  a  reasonably  smooth  surface,  divided  bv 
rounded  nodes.  Ulceration  and  destruction  of  a  portion  of  the  mass  is 
likely  to  occur,  leaving  a  smooth  i^urface.  Adcno -carcinoma,  or  its  ulcer, 
is  not  only  very  vascular  but  bleeds  readily,  the  hemorrhage  being  often 
profuse.  Microscopically  there  is  a  great  amount  of  cellular  elements, 
with  comparatively  little  connective  tissue.  The  arrangement  of  the  cells 
in  the  spaces  is  more  or  less  typical  of  glandular  structure.  The  cells 
usually  retain  their  cylindrical  form. 

SQUAMOUS  EPITHELIOMA. 

This  form  of  carcinoma  wb.en  occurring  at  the  cardiac  extremity  of 
the  stomach,  is  an  extension  from  a  s((uamous  cell  ej)itheIioma  of  die  lower 
end  of  the  oesophagus,  and  usually  occurs  as  a  hard,  thickened,  progres- 
sive, elevated  ulcerating  surface.     The  borders  and  base  are  very  hard. 

In  the  growth  <>i  carcinoma  of  the  stomach  the  clusters  of  cells 
come  to  invade  the  submucous  and  muscular  walls.  The  serous  coat  is 
also  frequently  invaded.  The  lymphatic  vessels  u])on  the  serous  surface 
are  often  distended  with  ])Uigs  (;f  cancer  cells.  The  glands  along  the 
|urrature  are  first  alTected.  Then  the  gastro-he])atic  omentum  may 
thickened  and  contracted.  The  gaslroc(^lic  omentum  is 
and  cancerous  adhesions  between  the  stomach  and 
rastric  cancer  is  less  malignatU  than  cancer  of  the 
tstases  occurring  at   a   later   j)eriod. 
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Thorc  is  now  no  question  but  that  ulcers  of  the  stomach  are  frequently 
the  eanse.  ilireetly  \^r  indirectly,  of  carcinoma,  in  that  the  process  becomes 
eujivalie^l  u|H>n  an  ulcer,  or  is  caused  by  the  irritation  of  the  cicatricial 
tis>ue  foruu*d  during*:  the  healiuir  prvX'ess.  A  very  frequent  cause,  appa- 
veutl> .  of  ourciuiMua  of  the  stomach  is  the  dysi>ep:ic  or  catarrhal  con- 
\liti\n\  piAHhice\l  b\  improixT  t\xHl  and  alcv^holic  arinks.  Here,  as  else- 
where, an\thin»;[  which  prvH!uces  and  maintains  ar.  :rr::at;.'»n  ar.i  wrich 
incixMses  the  bKvsl  supply,  is  likely  to  lead  :v^  ce'/.-proliferarion.  ar.i  izi 
the  en%l  nux  N'^  a  caus*uive  facti'^r  of  c.iro-i.v'M.  I:  is  clain'.ei  ihat  :r. 
uuMt^  than  >>  ^vr  c^^nt.  v^f  the  cases  o:  i:as:ri.'  CArc:v.o:::i  :::e  pa::;:r-:s  havr 
Ihhmi  Nteadx   %l:  inkers  v^f  spirtu^v.s  *iv;:t.^r>. 
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present.  The  absence  of  free  HQ  is  noted  in  chronic  gastritis,  in  atony 
of  the  stomach,  and  in  certain  nervous  affections. 

The  presence  of  lactic  acid  in  the  stomach  contents  is  also  of  diagn^os- 
tic  worth.  This  acid  is  the  result  of  fermentation  produced  by  micro- 
organisms upon  the  carbohydrates  and  is  practically  always  present  in 
cases  of  obstruction  of  the  pylorus  by  carcinoma.  The  Opler-Boas  bacil- 
lus occurs  in  lactic  acid  fermentation  and  is  to  a  certain  extent  character- 
istic of  carcinoma  of  the  stomach.  It  may  occur,  however,  in  a  case  of 
benign  stenosis,  with  impaired  motility. 

Progressive  emaciation  is  one  of  the  most  characteristic  features  of 
this  disease.  It  is  quite  true  that  in  some  exceptional  cases  it  may  not 
be  continuous.  Patients  may  have  periods  during  which  they  will  not 
only  lose  weight,  but  even  make  considerable  gains.  On  the  whole,  how- 
ever, the  loss  of  weight  is  continuous,  and  in  the  course  of  a  few  months 
will  reach  from  20  to  30  pounds  or  more.  The  loss  of  strength  usually 
keeps  pace  with  that  of  weijrht,  the  patient  finding  himself  becoming  pro- 
gressively weaker  from'  month  to  month. 

It  is  claimed  that  15  per  cent,  of  the  patients  suffering  from  car- 
cinoma of  the  stomach  have  an  elevation  of  temperature.  This  may  reach 
101°  F.  or  even  more.    The  rise,  however,  is  usuallv  of  short  duration. 

The  bowels  are  constipated  in  consequence  of  the  failure  of  much 
of  the  ingested  food  to  gain  an  entrance  into  the  intestinal  canal.  The 
urme  often  shows  indican,  acetone,  albumen  and  even  casts. 

As  the  result  of  the  inability  of  the  patient  to  take  and  assimilate 
food,  and  in  consequence  of  toxjemia,  the  red  blood  corpuscles  in  car- 
cinoma of  the  stomach  are  always  reduced,  not  infrequently  falling  as  low 
as  two  million  per  c.  mm.  The  haemoglobin  is  reduced  in  about  the  same 
ratio,  averaging  about  40  per  cent.  The  leucocytes  are  not  materially 
changed. 

In  a  short  resume  of  the  important  symptoms  and  conditions  in- 
dicative of  carcinoma  of  the  stomach  one  would  expect  the  patient  to  be 
between  50  and  65  years  of  a^e,  and  to  complain  of  distress  or  pain  in  the 
epigastric  region  after  eating.  With  this  there  is  loss  of  flesh  and  strength. 
With  the  progress  of  time  the  pain  increases,  becomes  considerable,  and 
is  soon  associated  with  voinitinj^  which  is  i)rogressively  more  frequent. 
The  ejected  material  is  considerable  in  amount  and  often  has  a  coffee- 
gjound  api)earance.  A  chemical  examination  of  the  stomach  contents 
will  sl?ow  an  ab.'-ence  of  IICl.  the  presence  of  lactic  fluid,  with  the  Opler- 
Boas  bacillus. 

In  cases  of  carcinoma  of  the  pylorus  a  narrowin*^  of  its  lumen  will 
occur;  the  stomach  will  become  markedly  dilated.  A  tumor  may  be  de- 
tected during  some  i)art  of  the  course  oi  the  disease  in  80  ])er  cent,  of  the 
cases.  The  right  rectus  is  often  tense.  The  ankles  are  fre(iiiently  swollen, 
and  an  examinaticju  of  the  blood  will  show  a  diminution  of  the  red  blood 
corpuscles.  Tumors  which  take  origin  from  the  pylorus  are  usually  found 
to  the  right  of  the  median  line,  while  those  which  take  origin  from  the 
greater  or  lesser  curvature  of  tlie  stomach,  or  the  cardia.  are  situated  to 
the  left  of  this  line,  (iastric  tunu>rs  which  are  not  confined  bv  adhesions 
are  usually  very  movable.     This  is  especially  true  of  tumors  situated  in 
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the  fi^y^y  r,r  iuxuiu^  or  th/r  *u>marh.    Th€-/  may  ofitn  be  pcshe^i  r> 
«vy  pr/iitr/-^  in  the  ny^^jftt  aWr>m«i, 

fnA//>>'^/*r.^, — ^^rciiv^rna  of  the  sxfjmzch  should  be  dittcrentaied  trccn 
ehf^yftir  fjk/r,  whkh  may  occur  :n  zniddlt  life  or  ar  an  adraocrd  age. 
(.hr^jfiir,  aker  a^oally  ffccurs  at  an  earlier  a^e.  i5  freqncntly  attcn4icd  with 
r^/mitmjf  '>f  F/rijfht  red  hV^A,  the  free  HQ  U  itsually  increased,  and  there 
are  fre^jtjenfly  \jtr'uA^  of  af/f^arent  healing  of  the  ulcer. 

f'ernirv>fi.*  anatmia  mav  tie  mistaken  for  insidious  cancer  in  that  both 
pr^^^^t  dy%pe|/tic  *ympt^/ms,  distre^^s  after  eating^.  disgust  of  food,  naosea, 
iff^isUn^  and  an  tlfrvztifm  of  temperature.  In  pernicious  anaemia,  ema- 
nsifu/ti  '\i/^\  ruA,  fKcnr,  and  the  red  bl'^i^/^I  corpuscles  even  fall  below  one 
millioTi  j^r  c,  m;n, 

^  an^^-r  of  t»V:  %tomach  must  alv^i  Ix:  dilTerentiated  from  chronic  gastric 
/atarrh  and  ;r^/m  «^/-caI!ed  nervou-j  dyspepsia.  In  chronic  gastritis  free 
H^  ■  14  luually  diminish^rd.  There  h  distress  after  eating.  But  a  proper 
r^^ulafi'/ri  oi  th*-  d'uri  for  two  or  three  weeks,  with  suitable  medication,  will 
at  l^a*f  r^'Vu-v*:  or  \trfAua:  decided  improvement  in  the  patient's  condition. 
In  s:// '  alN'd  ii'-rvouH  dys;Kpsia  there  i**  often  distress  after  eating,  diminu- 
fi  fi  '/f  1r*'*'  \U.l,  hut  there  i>  -eldom  vomiting.  The  patient  is  ver>'  nerv- 
f/in,  ^l''''p%  \fHd\y,  th'-re  are  often  causative  factors  which  are  indicative 
of  fhf  trotihl#'.  and  a  prof>er  re-i^iilation  of  the  diet  with  tonics  usually 
jfiv^>  r*hf'i  ill  one  or  two  wec-k>. 

I>ia;^no'*iH  of  carcinoma  of  the  -toniach  is  made  insofar  as  it  is  p)os- 
^ihl^-  fiv  ' '^n-.idering  the  'symptoms  and  course  of  the  disease  and  making  a 
th^jnuii]  '•xainination  of  the  stomach  contents  after  a  test  meal,  regii- 
latjfijf  th*'  fiati<-nt'*  di't  and  making  a  physical  examination  of  the  abdomen. 

f Voo so -f -.---Prognosis  of  carcinoma  of  the  stomach  without  opera- 
tive ifit^-rf'-n-fi'-''  i'H  ab^ohitely  hopeless. 

'I  n.M  MKS'i.  -The  treatment  of  carcinoma  of  the  stomach  consists  in 
«''/.t\\\\\y^  th<-  ininor  at  the  earliest  j>>ssihle  n'i<»ment  that  a  diagnosis  can  be 
n.;jd«'. 

SIMPLE  STENOSIS  OF  THE  PYLOEUS. 

'I  hi^.  i-  raused  by  a  mimber  of  patholoi^ical  conditions:  First,  the  heal- 
'A\y  ';f  a  ;,'astric  ulcer  may  cause  such  contraction  as  to  prodtice  stenosis. 
>pa>iNs  of  thf  walls  of  the  pylorus  occasionally  occurs  as  the  result  of 
hvfi'T'  hlorliylria  in  case  of  pyloric  ulcer.  Stenosis  may  result  from  the 
<ontra<tion  of  adjacent  adhesions  which  stretch  acn^ss  the  pylorus.  This 
Iia-.  oft'fi  b<M-n  known  to  occur  following-  (operations  u]X)n  the  gall-bladder. 
'I  Iii'-.i-  adhesions  may  also  f(^rni  subsecjuent  to  the  healing  of  the  pyloric 
nl<'er.     S!<-nosis  may  also  occur  as  a  conj^enital  hyj)ertrophy  of  the  pylccuSw 

j'nV'MAi-  Sk. NS. — I-'ollowiuji::  stenosis  there  is  hyj)ertrophy  and  dilata- 
tion "f  tin*  stumai  h.  The  or^an  ma\  become  so  enlarji^ed  as  to  be  capabk 
of  Iioldin;^  ^<-veral  ^|uarts  of  tUiid.  In  extreme  case>  the  greatest  curvature 
mav  rrach  tlii-  pelvis.  l''ood  collects  within  the  stomach,  undergoes  fermen- 
la! ion  and  is  fmally  ejected  in  lar,uv  (luantitie.-.  Splashinj;-  sounds  are  ottea 
hraid  on  (juickdy  jiroddini;  the  aI)dominal  wall  over  the  stomach,  and 
of  lltictuation  can  often  be  elicited  by  ta|)|)in)^  the  abdominal  walL 
contour  of  the  or^^an  can  very  readily  be  mapped  out  by  perctission.  by 
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splashing  sounds,  and  by  the  waves  of  fluctuation.  At  times  its  outline  can 
be  very  distinctly  seen. 

Treatment. — As  palliative  treatment  the  stomach  should  be  washed 
out  once  each  dav  with  sterilized  water,  bicarbonate  of  soda  or  boric  acid 
solution.  The  stomach  may  also  be  massaged  and  its  tone  be  improved  by 
electricitv  and  strychnia. 

When  the  stenosis  is  marked  and  requires  more  than  palliative  treat- 
ment, (i)  The  stomach  may  be  opened  and  the  pylorus  dilated  with  the 
finger  (Loreta's  operation)  ;  (2)  The  pylorus  has  been  excised  for  simple 
stenosis,  but  this  is  not  practised  at  the  present  time;  (3)  Pyloroplasty  has 
been  practised.  This  consists  in  making  a  longitudinal  incision  an  inch 
and  a  half  or  two  inches  long  through  the  stricture  and  converting  this  in- 
cision into  a  perpendicular  one  by  making  traction  upon  the  center  of  each 
wall  with  a  tenaculum.  This  perpendicular  incision  is  then  united  by  suit- 
able tier  sutures. 

At  the  present  time  in  cases  of  severe  stenosis  of  the  pylorus  a  gastro- 
enterostomy is  usually  done,  the  stomach  being  united  to  the  upper  portion 
of  the  jejunum. 

ACTTTE  DILATATION  OF  THE  STOMACH. 

This  may  occur  following  injuries  or  operations  which  are  not  nec- 
essarily confined  to  the  abdomen.  Among  the  first  symptoms  is  the  vomit- 
ing of  enormous  quantities  of  liquids,  with  acute  general  prostration.  The 
process  usually  ends  fatally. 

The  treatment  advised  is  the  washing  out  of  the  stomach,  the  use  of 
electricitv  and  strvchnine. 

CHEONIC  DILATATION  OF  THE  STOMACH. 

Dilatation  of  the  stomach  is  caused :  ( i )  by  .stenosis  of  the  pylorus ; 
(2)  bv  atonv  of  the  muscular  coats  of  the  stomacii.  The  latter  condition 
may  be  due  to  repeated  over-filling  of  the  viscus  with  solids  or  liquids,  or 
to  chronic  gastritis:  (3)  it  is  often  due  to  chronic  gastric  catarrh,  in  asso- 
ciation with  over-eating  and  drinking. 

Symptoms. — These  are  variable,  depending  somewhat  upon  the  cause. 
There  is  usually  heaviness  and  a  feeling  of  distress  in  the  stomach.  The 
patient  often  has  a  voracious  appetite  and  cats  and  drinks  freely. 

The  most  characteristic  symptom  is  the  vomiting,  at  intervals,  of  large 
quantities  of  liquids.  The  fiuid  vomited  is  sour,  and  nsually  of  a  dark 
color.  The  bowels  are  constipated  in  conseiiuence  of  the  small  amount  of 
lluid  which  passes  the  pylorus. 

The  abdomen  is  usually  enlarged,  and  the  abdominal  wall  frequently 
pendulous.  The  outlines  of  tht  stomach  can  frecjuently  be  seen.  Peris- 
talsis can  often  be  both  seen  and  felt,  and  splashing  sounds  and  waves  of 
fluctuation  are  usually  present.  The  area  of  dullness  when  the  stomach  is 
filled  with  fluid,  is  greatly  enlarged  and  can  readily  he  mapped  out  on  per- 
cussion. On  the  withdrawal  of  the  fluicJs  fn>ni  the  stomacii  by  siphonage, 
this  dullness  practically  (lisapi)ears. 

Diagnosis. — This  is  made  by  considering  the  possible  cause,  the  symi>- 
toms,    by  phvsical  examination  of  the  abdomen,  and  hv  withdrawing  the 
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'I'rkatmknt. — This  will  depend  upon  the  cause.  If  it  is  due  to 
ntfiiniiift  of  the  pylorus  this  condition  should,  if  possible,  be  relieved.  If 
thrrr  in  a  cancer  present,  the  pylorus  should  be  resected.  If  the  dilation 
in  (Inr  to  atony,  the  diet  should  be  regulated,  small  quantities  of  liquids 
hcin^f  ^Mvcn  at  frc(|uent  intervals,  and  the  patient  treated  with  electricity 
and  tfivrn  strychnine  internally.  If  there  is  chronic  catarrh,  the  stomach 
should  1h*  wanlu'd  out  each  day.  Washing  the  stomach  is  readily  accom- 
plinhcd  with  a  little  tact.  The  ])atient  should  sit  upon  a  stool  and  have  a 
lar^jc  ti>wcl  placed  alxnit  the  neck.  The  lap  should  be  covered  with  a 
Mpread.  The  tube  of  a  stomach-pump,  after  being  asepticized,  is  well 
anointed  with  vaseline  and  while  the  patient  holds  the  mouth  wide  open 
it  is  carried  over  the  tongue  down  into  the  pharynx,  and  the  patient  directed 
tt>  swallow.  With  each  act  of  swallowing  the  tube  is  pushed  down  towards, 
and  finally  into,  the  stomach.  In  |\issing  the  tube  for  the  first  time,  the 
retching  is  frequently  severe,  and  the  tube  is  often  expelled  instead  of  be- 
in^  swallowed ;  but  with  a  little  |xitience  and  |>er5everance  one  will  soon 
suCiYCil  in  this  i^peratio!!.  When  the  tube  has  once  reached  the  stomach, 
it  is  very  ilesirablc  that  retchiiii^  be  avoided.  The  patient  may  be  instructed 
to  sup|H>rt  the  tuU*  and  prevent  its  expulsion  by  taking  hold  of  it  near 
the  nunith.  The  tunncl-sha|H\l  end  of  the  tulK  is  then  raised  above  the 
\>atient*s  head,  a!ul  a  warm  sv^lutivMi  of  lx>ric  acid,  or  bicarbonate  of  soda. 
slowly  |Kmrevl  intv>  the  tunnel,  fhe  ixniring  is  CvMitiniied  until  the  st'Dcnach 
is  tiUe\l,  The  ^Mtietu  may  Ix*  instructed  tv^  nuike  some  >ign,  such  as  rais- 
ir»^  the  uuvxvupievl  hand,  wlien  !ie  tee'.s  that  his  stomach  \v:!!  not  contain 
uK^re  thud.  The  siplunt  is  then  liei^re^sev;  into  .i  s!o:^ -ar  at  the  ratient's 
teet,  aUvl  the  stvMtuch  cmnicxL     I '.lis  prvxxss  r:\iv  Iv  reixa:e\:  two  or  three 
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>i        •,                   %.«.         ...  • 

\m>-iv.-»     k.iv      »^\«^..v    V    «     ».^^     **vv v.v. .1  —  -    ^1-    -    ■*>     »-.v      -u  ^  JL_.     .  .      w  .  L.~ 

I    s«\  •  I.    ^V*>    ..vu    V   <     ,v.....v      .      -i^    »!..,.    v.x>.v::*:'..v.     »     :*■.   ...      ..».'..    ^x..  >_    .,'^  _.  ^^.    .> ,   '.^ 

,..  1  •  ...  .  a 

:•   •'.      ..  A  <;  c.iJLr.scS  tr.:;  st.rnac:: 


'  *   *.  r  r " 

'■\  .1 ". '  s 

* 

Iv  v'.iv".>v\-   '.v:.*v   /■\'.i:  ;  ■-   .:■ 

"v   ■ '      I 

S.^  '\'  xM^v'>   /:   .■ .     *       ^  '  :"' 

*  » 

.'  .:     ."x     -N,-     .'    ^;.    ^  ■  .   ■ 

•  *  • 

^      .'.  *\'.s       •           ^     '                                V         -■    x"            . 

^ 

%    « 


«  ^  ^    X.    ..  . 


"a. —  's  ".'.x    rn_v 
:^  .  .1..'    .    .  .   _ne 


^  » c**^  ^'•o\fv    ""^  -^  •-.*•  <.Y    <.<^  "^'t^T'  x'^'^if  %  "Tr 

..         -^      .        X.        ^  -        .  .  .  .         *  -  ■  1 1  ^  <b.«r. 


ACCIDENTS  AND  SURGICAL  AFFECtlONS  OF  THE   ABDOMEN  555 

body  is  removed,  or  the  pathological  condition  corrected.    The  wound  in 
the  stomach  is  then  closed  by  continuous  tier  suture. 

OASTSOSTOXY. 

This  consists  in  making  a  permanent  artificial  opening  in  the  stomach 
for  the  purpose  of  feeding  the  patient  in  cases  of  malignant  disease,  or  in 
intractible  stenosis  of  the  oesophagus.  The  abdominal  incision  is  made  two 
or  three  inches  from  the  border  of  the  left  costal  cartilages.  A  cone-shaped 
piece  of  the  anterior  wall  of  the  stomach  is  drawn  through  this  incision 
and  the  parietal  peritoneum  and  that  of  the  stomach  united  by  a  con- 
tinuous suture  all  around  the  base  of  the  cone,  so  as  to  shut  off  the  general 
])eritoneal  cavity  from  possible  infection.  A  second  incision,  about  one 
inch  long,  is  then  made  directly  over  the  costal  arch,  and  the  skin  and 
superficial  fascia  raised  between  the  two  incisions.  The  cone  of  the  stomach 
is  then  drawn  under  this  bridge  of  skin  and  fascia,  and  out  of  the  second 
incision.  The  stomach  is  then  opened  and  its  mucous  membrane  accu- 
rately stitched  to  the  skin.  The  first  incision  is  then  closed.  This  makes  a 
valvular  opening  which  tends  to  prevent  regurgitation.  The  patient  may 
be  fed  at  once  through  the  artificial  opening. 

PYLOBECTOHT  AND  OASTRECTOHT. 

By  the  former  term  is  meant  excision  of  the  pylorus,  and  by  the  latter, 
excision  of  some  i)ortion  of  the  stomach.  In  gastrectomy  the  pylorus  and 
some  portion  of  the  stomach  are  usually  excised.  Complete  gastrectomy 
iias  been  successfully  performed  in  a  few  cases. 

Gastrectomy,  as  performed  for  malignant  disease  at  the  pylorus,  is 
usuallv  carried  out  as  follows:  A  free  abdominal  incision  is  made  above 
the  umbilicus  and  the  stomach  drawn  into  the  wound,  the  abdominal  cavity 
being  protected  by  gauze  packing.  The  blood  supply  of  that  portion  of  the 
stomach  to  be  resected  should  then  Ije  controlled.  Ordinarily  the  coronary 
artery  is  double-ligated  on  the  lesser  curvature  of  the  stomach,  after  it 
Has  given  off  its  cesophageal  branches,  'i'hen  the  pyloric  branch  of  the 
hepatic  is  double-ligated  near  the  pylorus.  The  gastro-hepatic  omentum 
corresponding  to  the  area  to  be  excised,  is  then  double-ligated  and  divided. 
I'ollowing  this  the  vessels  of  the  j^reater  curvature  of  the  stomach  are 
ligated.  These  are  the  gastro-e])ij)k)ica  sinistra  and  the  gastro-epiploica 
dextra.  Following  this  tlie  j^astm-colic  (omentum  is  double-ligated  and 
divided.  The  gastro-hepatic  and  j;^astn)-colic  omentum  should  be  removed 
as  far  as  practicable  from  the  greater  and  lesser  curvatures,  so  as  to  in- 
clude as  much  as  possible  of  the  lyni])haiic  and  glandular  systems  which 
surround  the  stomach.  I'luler  ordinarN  conditions  about  two-thirds  or 
three- fourths  of  the  lesser  curvature  an«i  about  one-third  of  the  greater 
curvature  is  removed.  The  duodenum  i>  then  clani])e<l  off  and  divided  be- 
tween two  pairs  of  forceps.  The  incision  is  usually  [)laced  about  one  inch 
below  the  pylorus  and  sliould  be  well  below  the  infiltrated  area.  The 
stomach  end  of  the  ])ylorus  i>  then  ])n»tected  by  jL^^'tuze.  and  turned  out 
of  the  wound,  while  the  duodenal  p-rtion  is  securely  clr^ed  primarily  by 
a  purse-string  suture  and  then  by  a  continuous  suture.  The  stomach  distal 
to  the  growth   is   then   double-clanij»ed   and   diyided   between   the   forcei)S. 
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The  growth  is  now  free  and  with  the  affected  portion  of  the  stomach  re- 
moved. The  end  of  the  stomach  is  enclosed  by  two  or  three  continuous 
sutures.  The  first  may  include  all  the  coats  or  may  simply  include  the 
mucosa.  The  last  usually  picks  up  the  serous  and  something  of  the  mus- 
cular coats,  folding  in  and  hiding  the  suture  line  previously  made.  After 
the  placing  of  the  first  continuous  suture  the  forceps  may  be  removed  and 
any  bleeding  points  controlled  by  interrupted  sutures.  Following  this  the 
end  of  the  stomach  is  carefully  cleansed  and  a  gastro-enterostomy  per- 
formed. This  operation  is  done  in  cases  of  gastrectomy  for  cancer,  for 
benign  stenosis  of  the  pylorus,  for  hjemorrhage,  and  for  dilatation  of  the 
stomach.  Anastomosis  may  be  made  to  either  the  anterior  or  posterior 
wall  of  the  stomach. 

In  doing  a  posterior  gastro-enterostomy  the  omentum  and  transverse 
colon  are  drawn  out  of  the  abdominal  wound  and  the  peritoneal  cavity  pro- 
tected by  gauze  packing.  An  opening  is  then  made  through  the  trans- 
verse mesocolon  and  the  posterior  wall  of  the  stomach  drawn  through  this 
opening.  A  fold  of  this  wall  is  then  clamped  off,  which  extends  from  near 
the  cardia  and  lesser  curvature  to  the  lowest  practical  ix)int  on  the  greater 
curvature.  The  jejunum  is  then  drawn  along  the  clamped  portion  of  the 
stomach,  and  a  longitudinal  fold  clamped  off.  The  lower  borders  of  the 
serous  surfaces  of  the  jejunum  and  a  stomach  are  approximated  by  a  con- 
tinuous suture  of  silk.  The  stomach  and  bowel  are  opened  for  two  inches, 
and  the  approximating  surfaces  of  these  incisions  united  by  a  through-and- 
through  continuous  suture  of  silk.  Following  this  the  distal  borders  of 
the  wound  are  also  approximated  by  a  through-and-through  continuous 
suture;  and  then  a  continuous  suture  is  placed,  uniting  the  upper  serous 
surfaces  of  the  stomach  and  bowel ;  this  suture  corresponding  to  the  one 
first  placed.  The  clamps  are  then  removed  and  the  abdominal  wound 
closed. 

SURGICAL  AFFECTIOXS  OF  THE  INTESTINES. 

Congenital  affections  of  the  intestine  are  occasionally  met  with.  The 
most  frequent  of  these  is  Meckel's  diverticulum.  This  is  an  outgrowth 
from  the  lower  part  of  the  ileum.  It  corresponds  in  appearance  with  the 
intestine  and  usually  is  a  blind  pouch  several  inches  long,  its  proximal  ex- 
tremity being  in  direct  communication  with  the  ileum,  while  its  terminal 
end  may  be  free,  floating  as  it  were  among  the  intestines.  Meckel's  diverti- 
culum is  the  result  of  a  non-obliteration  of  the  omphalo-mesenteric  duct, 
and  may  remain  open  as  far  as  the  umbilicus,  causing  a  fecal  fistula,  or  its 
terminal  portion  may  be  obliterated  into  a  fibrous  cord.  Meckel's  diverticu- 
lum is  of  great  importance  on  account  of  its  liability  to  cause  obstruction 
of  the  bowels.  Its  free  end  often  becomes  adherent  to  adjacent  intestines 
or  to  the  parietal  peritoneum,  forming  a  loop  beneath  which  or  over  which 
coils  of  the  intestine  may  be  caught  and  strangulated.  It  also  not  infre- 
quently becomes  wound  around  a  loop  of  intestine,  causing  strangulation 
and  obstruction  of  the  bowel.  The  condition  cannot  be  diagnosed  except 
by  opening  the  abdomen.  Surgical  interference  is  unnecessary  except  for 
strangulation.  If  obstruction  occurs,  the  abdomen  should  be  opened,  the 
coil  of  intestine  liberated  and  the  diverticulum  removed  at  its  origin  from 
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the  bowel.  This  leaves  an  opening  in  the  bowel  which  should  be  closed  by 
suitable  sutures,  A  congenital  stenosis  may  also  occur  in  the  duodenum 
opposite  the  entrance  of  the  common  bile  duct,  or  in  the  ileum  at  the  site 
of  origin  of  Meckel's  diverticulum. 

FOREIGN  BODIES  IN  THE  INTESTINK 

A  variety  of  foreign  substances  have  been  found  in  the  intestinal  canaU 
causing  either  acute  or  chronic  obstruction,  or  a  fecal  fistula.  A  large 
gall  stone  may  ulcerate  its  way  through  the  gall  bladder  and  into  an  adja- 
cent and  adherent  intestine,  and  in  consequence  of  the  bowel  becoming 
coated  with  inspissated  fecal  matter,  reach  such  a  size  as  to  cause  obstruc- 
tion in  the  lower  part  of  the  ileum. 

Enteroliths,  composed  of  inspissated  feces,  and  phosphate  of  lime^ 
vegetable  matter,  hairs  and  mucus  may  reach  such  dimensions  as  to  pro- 
duce obstruction  of  the  bowels. 

Quite  recently,  while  operating  for  a  vaginal-fecal  fistula,  a  surgeon 
encountered  in  the  sigmoid  flexure  a  large  piece  of  gauze  packing  which 
had  been  left  in  the  abdomen  during  a  laparotomy.  The  piece  of  gauze  had 
caused  a  pelvic  abscess  and  had  then  ulcerated  its  way  into  the  sigmoid. 
A  few  weeks  following  this  there  was  extracted  from  the  rectum  of  another 
patient  a  large  piece  of  sponge  packing  which  had  also  been  left  in  the 
abdomen  several  months  previously  during  a  laparotomy,  and  which  had 
worked  its  wav  into  the  bowel.    Both  women  fortunatelv  recovered. 

Foreign  bodies  intentionally  or  accidentally  swallowed  may  pass  the 
stomach  and  become  arrested  in  the  ileum. 

Symptoms. — The  most  frequent  symptoms  are  those  due  to  obstruction 
of  the  bowels.  The  obstruction  usually  conies  on  gradually  with  colicky 
pains,  often  associated  with  diarrhea.  Perforation  of  the  bowel  may  also 
occur,  causing  death  or  the  formation  of  a  fecal  fistula. 

Treatment. — If  obstruction  occurs,  a  laparotomy  will  be  required, 
with  an  incision  in  the  intestine  and  the  removal  of  the  foreign  body.  Fol- 
lowing this  the  intestinal  and  abdominal  wounds  are  closed. 

COLITIS. 

This  may  be  caused  by  chronic  constipation,  coarse  food,  bacterial 
invasion,  the  amceba  coll,  or  the  condition  may  occur  as  a  sequence  of 
dvsenterv  or  diarrhea.  In  the  milder  cases  there  are  loose  bowels,  colickv 
pains  and  tenderness  along  the  colon.  The  feces  contain  quantities  of 
mucus.  In  the  more  severe  cases  ulceration  of  the  colon  occurs.  In  these 
the  diarrhea  is  more  severe,  the  st(K)ls  containing  mucus,  pus  and  often 
blood.  The  pus  may  be  considerable  and  the  passages  very  offensive. 
Stenosis  may  result  from  the  healing  of  these  ulcerations.  The  patients 
often  become  much  emaciated. 

Treatment. — This  should  consist  in  regulating  the  diet,  the  food 
being  bland,  non-irritating  and  easily  digested,  and  should  be  largely  of 
milk,  meat- juice  and  possibly  breakfast  fo(^ds.  In  cases  which  do  not  yield 
to  a  regulation  of  the  diet,  proper  medication  and  colonic  flushings,  a  fis- 
tulous tract  may  be. established  in  the  cecum  or  appendix,  through  which 
the  bowel  may  be  regularly  washed  out. 
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the  bowel.  This  leaver  an  opening  in  the  bowel  which  should  be  closed  by 
suitable  sutures.  A  congenital  stenosis  may  also  occur  in  the  duodenum 
opposite  the  entrance  of  the  common  bile  duct,  or  in  the  ileum  at  the  site 
of  origin  of  Meckel's  diverticulum. 

FOREIOH  BODIES  IN  THE  INTESTINE. 

A  variety  of  foreign  substances  have  been  found  in  the  intestinal  canaU 
causing  either  acute  or  chronic  obstruction,  or  a  fecal  fistula.  A  large 
gall  stone  may  ulcerate  its  way  through  the  gall  bladder  and  into  an  adja* 
cent  and  adherent  intestine,  and  in  consequence  of  the  bowel  becoming 
coated  with  inspissated  fecal  matter,  reach  such  a  size  as  to  cause  obstruc- 
tion in  the  lower  part  of  the  ileum. 

Enteroliths,  composed  of  inspissated  feces,  and  phosphate  of  lime, 
vegetable  matter,  hairs  and  mucus  may  reach  such  dimensions  as  to  pro- 
duce obstruction  of  the  bowels. 

Quite  recently,  while  operating  for  a  vaginal-fecal  fistula,  a  surgeon 
encountered  in  the  sigmoid  flexure  a  large  piece  of  gauze  packing  which 
had  been  left  in  the  abdomen  during  a  laparotomy.  The  piece  of  gauze  had 
caused  a  pelvic  abscess  and  had  then  ulcerated  its  way  into  the  sigmoid. 
A  few  weeks  following  this  there  was  extracted  from  the  rectum  of  another 
patient  a  large  piece  of  sponge  packing  which  had  also  been  left  in  the 
abdomen  several  months  i)reviously  during  a  laparotomy,  and  which  had 
worked  its  wav  into  the  bowel.    Both  women  fortunately  recovered. 

Foreign  bodies  intentionally  or  accidentally  swallowed  may  pass  the 
stomach  and  become  arrested  in  the  ileum. 

Symptoms. — The  most  frequent  symptoms  are  those  due  to  obstruction 
of  the  bowels.  The  obstruction  usually  conies  on  gradually  with  colicky 
pains,  often  associated  with  diarrhea.  Perforation  of  the  bowel  may  also 
occur,  causing  death  or  the  formation  of  a  fecal  fistula. 

Tre.atment. — If  obstruction  occurs,  a  laparotomy  will  be  required, 
with  an  incision  in  the  intestine  and  the  removal  of  the  foreign  body.  Fol- 
lowing this  the  intestinal  and  abdominal  wounds  are  closed. 

COLITIS. 

This  may  be  caused  by  chronic  constipation,  coarse  food,  bacterial 
invasion,  the  amieba  coli,  or  the  condition  may  occin*  as  a  seciuence  of 
dvsenterv  or  diarrhea.  In  the  milder  cases  there  are  loose  bowels,  oolickv 
pains  and  tenderness  alont^  the  cr>l<)n.  The  feces  contain  quantities  of 
mucus.  In  the  more  severe  cases  ulceration  of  the  colon  occurs.  In  these 
the  diarrhea  is  more  severe,  the  striols  containinj;^  nuicus,  pus  and  often 
blood.  The  pus  may  be  consideral)le  and  the  passat,a'S  very  offensive. 
Stenosis  may  result  from  the  healini^  of  these  ulcerations.  The  patients 
often  become  much  emaciated. 

Treatment. — This  shotild  consist  in  re^ulatinj^  the  diet,  the  food 
being  bland,  non-irritatinj^  and  easily  dij^^'sted,  and  should  be  larj^^ely  of 
milk,  meat- juice  and  ])Ossibly  breakfast  foods.  In  cases  which  do  not  yield 
to  a  regulation  of  the  diet,  proper  medication  and  colonic  iliishin^s.  a  fis- 
tulous tract  may  be. established  in  the  cecum  or  a|)i)endix,  throuj^h  which 
the  bowel  may  be  re^idarly  washed  ont. 
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The  ileum  may  be  opened  in  cases  of  obstruction  in  the  large  bowel.  The 
operation  is  not  often  performed,  but  may  be  carried  out  by  opening  the 
abdomen,  bringing  a  suitable  coil  of  intestine  into  the  wound,  where  it  is 
stitched,  shutting  off  the  general  peritoneal  cavity,  and  then  opening  the 
bowel. 

ENTEROPLASTT. 
This  operation  is  done  for  benign  stricture  of  the  intestine.    A  longi- 
tudinal incision  is  made  in  the  intestine  at  the  site  of  the  stricture  and  op- 
posite its  mesenteric  attachment.    The  incision  is  then  opened  out  and  con- 
verted into  a  transverse  opening,  and  sutured  while  in  this  position. 

COLOSTOHT  OB  COLOTOHT. 

Bv  this  is  meant  the  establishment  of  an  artificial  opening  into  the 
large  bowel.  The  operation  is  frequently  performed  for  non-operable 
carcinoma  of  the  large  intestine,  and  for  ulcerative  colitis.  It  mav  also 
be  performed  for  congenital  closure  of  the  rectum,  for  vesico-rectal  fistula. 
and  for  syphilitic  ulceration  or  stricture  of  the  rectum.  A  temporary  or 
pennanent  fistula  may  be  established,  depending  upon  the  process  to  be 
relieved.  In  non-operable  cancer  of  the  rectum,  with  obstruction,  the  open- 
ing is  made  in  the  sigmoid  flexure  or  in  the  descending  colon.  For  the 
purpose  of  avoiding  the  peritoneal  cavity,  the  operation  was  formerly  car- 
ried through  the  left  lumbar  region  (left  lumbar  colostomy).  In  this 
operation  the  descending  color  is  reached  through  a  perpendicular  incision 
along  the  outer  border  of  the  erector  spin<e  nuiscle.  or  through  an  incision 
beneath  and  parallel  to  the  lower  ribs.  The  colon  is  recognized,  brought 
into  the  wound,  stitched,  and  after  two  or  three  days,  opened.  If  the  case 
is  urgent  the  bowel  may  be  opened  at  once.  At  the  present  time,  in  cases 
of  inoperable  carcinoma  of  the  rectum  with  obstruction,  the  lower  por- 
tion of  the  colon  or  the  sigmoid  flexure  is  reached  through  an  anterior  in- 
cision placed  internally  to  the  anterior  superior  spinous  process  of  the 
ileum,  and  perpendicular  to  a  line  drawn  from  the  spine  to  the  umbilicus. 
The  bowel  is  drawn  into  the  wound,  fixed,  and  after  two  or  three  days» 
opened.  In  cases  in  which  the  obstruction  is  situated  higher  up,  the  trans- 
verse colon,  or  even  the  Ccccum,  may  be  opened. 

ENTEBECTOMY.  OB  EXCISION  OF  A  POETION  OF  THE  BOWEL. 

The  operation  is  practised  for  a  number  of  pathologic  conditions — be- 
nign stricture,  multiple  perforations,  cancer,  gangrene  and  fecal  fistula. 
The  portion  of  the  bowel  implicated  is  brought  into  the  wound,  the  general 
peritoneal  cavity  protected,  the  affected  portion  of  the  bowel  clamped  off 
on  each  side,  and  then  excised.  Following  the  excision  an  end-to-end  or 
side-to-side  anastomosis  may  be  made.  L'nion  may  be  effected  by  means 
of  stitures  or  by  means  of  the  Murphy  button. 

AFFECTIONS  OF  THE  PERITONEUM. 

PEBITONITIS. 

This  may  be  acute  or  chronic,  localized  or  difiuse,  protective  or  rapidly 
fatal  in  its  results. 
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Etiology. — As  a  rule,  peritonitis  is  clue  to  the  entrance  into  the  peri- 
toneal cavity  of  pyogenic  micro-organisms,  or  the  bacillus  of  tuberculosis. 
It  may,  however,  be  due  tg  traumatism  or  to  chemical  action. 

Acute,  diffuse  peritonitis  is  most  frequently  caused  by  a  rupture  of  the 
appendix  and  the  discharge  of  its  contents  into  the  peritoneal  cavity.  The 
infection  in  this  class  of  cases  is  most  often  caused  by  the  bacillus  coir 
communis,  the  streptococcus  pyogenes  or  the  staphylococcus  pyogenes, 
aureus.  The  infection  may  be  a  mixed  one,  two  or  more  of  these  mlcro-^ 
organisms  being  present  in  the  exudate.  Infection  may  also  occur  during^ 
an  operation,  or  during  or  following  penetrating  abdominal  wounds,  per- 
forating ulcers  of  the  stomach,  rupture  of  an  infected  gall-bladder,  strangu- 
lation of  the  intestine,  thrombosis  or  embolism  ot  the  mesenteric  vessels, 
traumatic  rupture  of  some  portion  of  the  gastrointestinal  canal,  rupture 
or  perforation  of  the  bladder,  or  uterus,  or  an  infected  Fallopian  tube. 

Chronic  peritonitis  is  frequently  due  to  the  bacillus  of  tuberculosis, 
and  mav  be  localized  or  diffuse ;  it  is  usually  secondary  to  a  tubercular 
process  of  the  genito-urinary  organs,  mtestiiies,  or  mesenteric  glands. 

ACUTE  DIFFUSE  PEEITONITIS. 

In  this  process  the  peritoneum  becomes  reddened,  the  vessels  enlarged 
and  prominent,  and  the  surfaces  covered  with  a  yellowish  plastic  exudate, 
producing  adhesions  between  adjacent  serous  surfaces.  The  peritoneal 
cavity  usually  contains  a  (luantity  of  sero-purulent  fluid  which  gravitate:: 
into  the  most  dependent  areas,  such  as  the  pelvis  and  Hanks.  The  fluid  may 
be  quite  free  in  the  peritoneal  cavity,  or  walled  off  into  various  pockets  by 
the  adhesions.    The  fluid  is  highly  infectious. 

Symptoms. — The  onset  is  usually  sudden,  the  pain  intense,  at  first 
localized  and  then  diffuse  and  attended  with  nausea  and  vomiting.  The 
abdominal  muscles  are  contracted,  tense,  hard  and  board-like.  Tenderness 
is  extreme,  the  ])atient  wincing  under  the  slit^^htest  touch.  The  pidse  is  ac- 
celerated and  often  reaches  1 10  to  140.  The  temperature  rises  an:l  may 
reach  102°  to  ios°  F. 

The  respirations  are  shallow  and  frccjuent ;  the  [)atient  is  unable  to 
retain  ajiything  on  his  stomach,  and  frecjuently  ejects  small  or  large  (luan- 
tities  of  a  greenish  fluid.  The  bowels  are  obstinately  constipated,  not  even 
gas  being  expelled.  The  abdomen  becomes  markedly  tympanitic  in  conse- 
quence of  the  paralysis  of  the  muscular  coat  (^i  the  bowels  with  distension 
of  the  intestines  by  gas.  As  the  case  proj^resses.  the  pulse  becomes  more 
rapid  and  thread-like,  the  face  pinched,  the  eyes  sunken  and  the  extremi- 
ties cold.  Death  results  from  exhaustion  and  toxaMuia.  (  )rdinarily  acute 
diffuse  peritonitis  will  cause  death  in  from  flye  to  seven  days.  In  extrao'-di- 
narily  acute  cases  death  may  occur  in  from  24  to  3()  hours. 

Diagnosis. — The  diagnosis  of  a  commencing  acute.  ditYuse  peritonitis 
is  not  always  easy.  It  will  depend  upon  the  probable  cause,  flift'use  pain, 
tenderness  and  tension  of  the  abdominal  muscles.  Rigidity  of  the  ab- 
dominal muscles,  associated  with  pain,  tenderness,  fever,  raj)i(l  pulse,  vomit- 
ing and  constipation  are  practically  ])athot;nonionic  of  the  disease.  l-{,'emor> 
liiage  into  the  peritoneal  cavity  may  cause  in  a  measure  the  same  sym})toms, 
but  in  hemorrhage   there   is   likely  to  be   i^reater   pallor,   while  the    fever. 
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vomiting  and  constipation  are  not  so  pronounced.  It  will  be  difficult  to 
differentiate  a  localized  peritonitis  with  infection  from  a  commencing  dif- 
fuse peritonitis,  with  perhaps  repeated  carefui-examinations  and  a  close 
scrutiny  of  the  symptoms. 

Prognosis. — It  should  be  remembered  that  all  cases  of  peritonitis  are 
primarily  local,  and  that  unless  the  process  is  arrested  by  a  protective  wall 
of  omentum  and  intestines,  or  by  surgical  interference,  it  quickly  spreads 
and  becomes  general,  and  is  then  often  fatal.  Localized  peritonitis,  or  com- 
mencing general  peritonitis  without  intestinal  paralysis,  is  usually  amenable 
to  surgical  treatment.  General  septic  peritonitis  with  paralysis  of  the  bow- 
els, as  shown  by  constipation  and  uncontrollable  vomiting,  is  almost  uni- 
formly fatal. 

Treatment. — The  principles  of  treatment  of  acute,  diffuse  peritonitis 
are  to  remove  or  correct,  as  far  as  is  possible,  the  cause,  and  asepticize  and 
drain  the  peritoneal  cavity.  Under  ordinary  conditions  operative  measure^ 
must  be  undertaken  during  the  first  12  to  24  hours  following  the  inception 
of  the  process,  if  the  patient's  life  is  to  be  saved.  In  fact,  the  nearer  the 
operation  approximates  the  infection,  the  greater  Ihe  patient's  chances  are 
for  recovery.  If  the  operation  is  undertaken  Ijcfore  paralysis  of  the  bowels 
supervenes,  as  shown  by  persistent  vomiting,  obstinate  constipation  and 
tympanites,  the  chances  for  recovery  are  gcwd.  If  paralysis  of  the  bowels 
has  occurred,  there  is  scarcely  any  chance  of  saving  the  life  of  the  patient 

Operath-e  Technique.— \i  the  inllammation  is  due  to  a  ruptured  ap- 
pendix, the  abdomen  should  be  opened  by  an  incision  an  inch  and  a  half 
or  two  inches  long,  placed  below  the  umbilicus  and  near  the  right  border 
of  the  right  rectus  muscle,  and  the  appendix  removed.  Two  large  drainage 
tubes,  perforated  only  at  their  lower  ends,  are  then  introduced  to  the  bot- 
tom of  Douglas'  cul-de-sac  and  through  these  are  passed  two  or  three 
gallons  of  a  solution  of  acetozoiie  of  the  strength  of  i  to  10,000.  Follow- 
ing this  a  large  dressing  is  applied  and  the  patient  put  to  bed  in  a  sitting 
posture.  During  the  next  24  or  36  hours  the  abdomen  should  be  washed 
out  several  times  with  the  same  solution  while  the  patient  is  in  a  recum- 
bent posture:  after  the  wai^hings  ho  shoidd  again  be  placed  in  a  sittii^ 
posture. 

ACUTE.  LOCALIZED  PEKITOHITIS. 

This  process  usually  arises  as  the  result  of  pyogenic  infection  of  some 
one  of  the  abdominal  viscera.  The  infection  is  of  such  a  nature  as  to  allow 
the  organ  inflamed  (as  iho  appendix,  gall-bladder  or  Fallopian  tubes) 
being  shut  off  from  the  general  peritonea!  cavity  by  a-JIiesions. 

SvMPTOMs  AND  OiLKSL. — Tliore  is  severe  pain,  often  nausea  and  vwn- 
iting,   localized   tenderness,   tension    of   the  overlying  muscles,    rapid  pnlst  J 
and  high  fever.     If  the  process  continues  for  more  than  two  OT  tt^Mft  d    ' 
a  tumor  is  fonned  by  the  accumulation  of  fluid  .-md  t' 
of  the  intestinal  coils  and  omentum  into  a  protective  v 
area.     The  fluid  being  infected,  pus   forms  about  thi 
tumor  constantly  increases  in  .linc.  and  finally  bec" 
dominal  wall  and  presents  indicitioiis  of  deer 
a  week  or  ten  days  will  be  rcquireil  to  p] 
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fetal  head,  and  one  presenting  fluctuation  and  attached  to  the  abdominal 
wall.  Not  infrequently  such  a  localized  peritonitis  will  undergo  resolution. 
Treatment. — The  bowels  should  be  unloaded,  rest  enjoined,  liquid 
food  administered  by  the  stomach,  or  the  patient  nourished  per  rectum.  An 
ice-cap  may  be  applied  locally  and  the  pain  relieved  by  the  administiation 
of  opiates.    If  pus  forms,  the  abscess  should  be  incised  and  drained. 

SIMPLE  CHEONIC  PERITONITIS. 

A  localized  form  of  chronic  peritonitis  frequently  occurs  about  the  ap- 
pendix. Fallopian  tubes,  gall-bladder,  and  abdominal  tumors.  There  is 
usually  some  pain,  localized  tenderness,  with  such  fever  as  would  accom- 
pany the  original  pathologic  process.  This  form  of  peritonitis  is  protective 
and  requires  no  other  treatment  than  for  the  original  disease. 

CHEONIC  TTTBERCULAE  PEEITONITIS. 

It  is  claimed  that  in  15  per  cent,  of  the  cases  of  pulmonary  tuberculo- 
sis the  peritoneum  is  involved.  It  is  gcncraliy  held,  however,  that  tuber- 
cular peritonitis  is,  as  a  rule,  secondary  to  tubercular  process  in  the  genito- 
urinary apparatus,  in  the  intestinal  canal,  or  in  the  mesenteric  glands.  Tu- 
bercular peritonitis  occurs  in  one  of  two  forms,  the  ascitic  and  the  fibrous. 
In  the  ascitic  form  the  peritoneum  becomes  hypcraemic,  thickened  and  stud- 
ded with  tubercles,  while  the  abdomen  is  filled  with  a  straw-colored  or  milky 
fluid.  Not  infrequently  the  fluid,  in  consequence  of  intestinal  adhesions, 
becomes  walled  into  cystic  cavities,  which  may  readily  be  mistaken  for 
ovarian  cysts.  In  the  fibrous  variety  the  intestines  become  matted  together 
by  adhesions  between  which  foci  of  tubercles  are  to  be  found. 

Symptoms. — These  will  vary  with  the  pathologic  condition.  The  pro- 
cess most  frequently  afl"ects  women,  causing  anaemia,  and  loss  of  appetite. 
There  are  usually  frequent  attacks  of  diarrhoea,  pain  in  the  abdomen  and  a 
slight  hectic  fever.  In  the  ascitic  variety  a  physical  examination  will  dis- 
close a  quantity  of  fluid  within  the  abdominal  cavity.  The  abdominal  wall 
is  tender  and  somewhat  tense  in  consequence  of  muscular  contractions.  If 
the  quantity  of. fluid  is  not  great,  possibly  irregular  nodes  may  be  felt  within 
the  abdomen,  which  represent  the  coalescence  of  a  great  number  of  tuber- 
cles, with  the  matting  together  of  folds  of  omentum  or  coils  of  intestine. 

In  the  fibrous  form  there  is  an  absence  of  Fluid,  while  hectic  fever,  ten- 
sion, tenderness  of  the  abdominal  wall  and  muscular  contraction  are  pres- 
ent. Irregular  nodes  can  also  frequently  be  felt,  in  consequence  of  the 
coalescence  of  ignumerable  tubercles,  usually  situated  within  or  upon  the 
omentum,  mesentery  or  pelvic  organs. 

Diagnosis. — This  will  rest  upon  the  history,  the  patient  often  being 
tubercular,  upon  the  patient's  general  appearance,  upon  the  symptoms  and 
ajdiysical  examination  of  the  abdomen  and  chest. 

roSZS. — It  has  been  claimed  that  75  per  cent,  of  the  ascitic  and  60 

fibrous  cases  recover  under  proper  treatment.    In  my  opin- 

convey  an  entirely  too  optimistic  view.    The  majority  of 

^•he  local  disease  or  from  general  systemic  infection. 

patient  should  receive  the  general  treatment  which 

appropriate  for  tubercular  cases.     Exercise  is  re- 


.<'..:.    7 ':  ::  ".:"  "  — .  T   ':•-. 
:  '.'rTL.:'—:^"       7  :t    ■;>:'.■•    .    . "     • 

.•T     fT'     . <z,  _  *t  *  ■  .  T  :  ""1", 


V    -:c    r~i 


i-i- 


.»i  . 


t  .     ■'.  ' 


i^^^ 


•  ■"  ■ " 


:       i-':>.    i-T  .    *  -    -c 


r  f' 


r^ 


"    .*     1." :    *        rr:    T  "Zl'- 1     "1 


•  .■*..'.       -?        *    . 


"•:'*■■.:  \ 


t-«i  •-,.••■»•*■: 


'■  .  .     '   \^    '.  '   ■*   '.'•lit"   V*.  •  T' '■" 

"      "  ^    -  '  -       -    :\ir^'':i:ra.   ire 

^     ■  '  :  ■'  *•■_--    i"*-:    irr/ur:^^  are 

-'^  "  ■"■■.  ■■^.  ""  ■•'  '■;  -:  •t-"-\  nro  rhe  vrjccrrr. 
.  ,   ■  r-    -    •-:".-  j".;  iv'.nlvs.  icsi  ap-  r;x-.-"a::i;n  to  chc  caectrr 

!-  :>:•  t:s.  swelling  of  che  inuo.»u5  rTicmbrane.  and  ±e 
\:-'    i  i*  tf<.  all  tavr  etions  widxtn  the  a:)- 


ACCIDENTS  AND  SURGICAL  AFFECTIONS   OF   THE   ADDOMEK  565 

pendix,  and  with  this  retention,  infection  and  inflammation  are  almost  cer- 
tain to  occur. 

Pathological  Anatomy. — In  inflammation  the  appendix  is  enlarged, 
tliickened,  the  mucous  membrane,  and  often  the  muscular  coats,  infiltrated 
with  leucocytes  and  a  plastic  exudate.  If  the  process  reaches  the  perito- 
neal coat  this  will  become  hyperaemic,  the  capillaries  being  unusually  prom- 
inent and  the  peritoneal  covering  the  site  of  a  fibrous  exudate  with  adhe- 
sions. In  chronic  cases  there  are  usually  numerous  adhesions,  while  the 
appendix  is  thickened  and  indurated  from  the  organization  of  the  exudate 
into  fibrous  or  connective  tissue.  In  some  cases  the  lumen  becomes  par- 
tially or  completely  obliterated  as  a  result  of  the  destruction  of  a  portion  of 
the  mucous  membrane  and  the  subsequent  contraction  of  the  newly-formed 
fibrous  tissue.  Ulceration  mav  be  the  result  of  the  traumatism  of  concre- 
tions,  or  of  pyogenic,  typhoid  or  tubercular  infection. 

In  extra-acute  cases  the  appendix  often  becomes  gangrenous.  This  is 
due  either  to  an  extra-acute  infection  or  to  the  rotation  of  the  appendix 
upon  itself,  in  consequence  of  which  the  mesenteric  blood  vessels  become 
occluded.  The  appendix  very  frequently  becomes  i>erforated  following  a 
severe  infection  of  its  walls,  the  presence  of  a  concretion,  or  the  over-dis- 
tention  of  its  lumen  with  pus.  In  the  great  majority  of  cases  of  perforat- 
ing appendicitis  a  fecal  concretion  is  to  l)e  found  cither  at  the  site  of  the 
perforation  or  within  the  abscess.  In  a  case  recently  operated  upon,  the 
appendix  was  found  to  be  perforated  near  its  extremity  by  a  concretion 
and  had  sloughed  completely  off  at  its  attachment  to  the  caecum,  leaving 
in  the  latter  viscus  a  large,  round  openinj^^.  The  api>endix  still  retained  its 
mesenteric  attachment. 

Symptoms  and  Coirsk. — I'or  pur])oses  of  clinical  consideration,  ap- 
pendicitis may  be  divided  into  the  acute  and  chronic  forms.  The  acute  is 
subdivided  into  the  acute  recurrent,  perforating  and  gangrenous:  the 
chronic,  into  the  simple  chronic  appendicitis  and  chronic  appendicitis  with 
acute  attacks. 

In  acute  appendicitis  the  ])rc)cess  c(jincs  on  suddenly,  with  severe  pain, 
most  frequently  IcKated  in  the  epigastric  or  right  iliac  region,  although  it 
may  be  situated  anywhere  within  tlie  abdnnicn.  If  the  i)ain  is  not  prima- 
rily in  the  right  iliac  region,  it  usually  becomes  most  severe  at  this  point 
within  24  hours.  With  the  onset  of  the  attack  or  during  an  exacerbation, 
nausea  or  vomiting  are  likelv  to  occur.  Almost  coincident  with  the  occur- 
rence of  the  i>ain  the  right  iliac  region  becomes  tender  on  ])ressure  and  the 
muscles  overlying  this  area  are  contractetl.  tense  and  board-like.  The  tem- 
perature usually  rises  to  icx^  or  102"  V.,  and  the  ])idse  to  100  or  no  beats 
per  minute.  The  acute  sym])t«)ms  continue  for  from  24  to  48  hours  and 
may  then  gradually  subside.  The  local  tenderness  and  muscular  tension 
are  the  last  symptoms  to  disappear,  and  they  usually  continue  for  from  ^\<: 
to  six  days.  In  mild  attacks  the  patient  i>  well  and  out  of  the  house  in  a 
week  or  ten  days,  and  may  never  have  a  secon<l  attack.  The  occasion  for 
the  non-recurrence  is  probably  the  absence  of  adhesions  and  the  further 
and  more  important  fact  that  the  ap])en(lix  is  well  drained.  In  the  great 
•^jority  of  cases,  however,  there  are  recurrent  attacks  of  greater  or  less 
verity,  and  coming  on  after  lon^i^er  or  shorter  intervals.  The  intervals 
ireen  the  attacks  mav  be  but  a  few  weeks,  months,  or  vears. 
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In  any  of  the  attacks  the  ap])endix  may  rupture,  resulting  in  a  diffuse 
peritonitis,  or  the  formation  of  a  localized  abscess ;  or  an  abscess  may  form 
without  the  rupture  of  the  appendix,  the  micro-organism  passing  through 
its  walls  in  sufficient  numbers  to  cause  pus  formation. 

In  a  large  i>ercentage  of  the  cases  of  acute  appendicitis  during  the  first, 
seooiul  or  third  day,  the  patient  will  experience  a  sudden,  violent,  excruciat- 
ing jKiin  in  the  right  iliac  region,  attended  with  nausea  and  vomiting,  fol- 
lowed by  an  increase  of  all  of  the  previous  symptoms. 

These  symiUoms  are  indicative  almost  without  exception  of  rupture  of 
tlie  ap|H*ndix.  If  the  apiKMulix  at  the  time  of  the  rupture  is  surrounded  by 
a  strong  protecting  wall,  made  up  of  omentum,  coils  of  intestine  and  adhe- 
sii>ns,  a  circumscribed  abscess  will  follow,  if  the  appendix  is  not  thus 
walled  in,  a  diffuse  gi^'neral  peritonitis  will  result. 

GANGRENOUS  APPENDICITIS. 

li\  cases  of  acute  apjxMulicitis  where  the  infection  is  extraordinarily 
virulent,  or  \\\  cases  in  which  rotation  of  the  apj^endix  occurs  with  torsion 
of  its  n\eseniery,  i;^ani;renc.  niv^ro  or  loss  extensive,  will  occur.  In  gan- 
grvMunis  ai^iHMulicitis  the  symptonis  arc  usually  acute,  prv^^nounced  and 
severw  but  the\   are  uvu  jxithopiv^p.ionic. 

CHRONIC  APPENDICITIS  WITH  ACUTE  RECURRENT  ATTACKS. 

Paiicuts  ill  a  c^^'^i')  nv.:r.-x*r  v  t"  oa>N.>  fa:'.  :  recover  cv>mp!e:ely  from 
an  acute  attack  v^t  a:nvml:c::is.  avA*.  there  rc:-:a:!:,-  :::.re  or  less  of  oain  and 
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In  making  the  examination  to  determine  the  area  of  tenderness  and 
muscular  contraction,  the  patient  should  lie  upon  his  back  with  his  knees 
drawn  up  and  head  resting  upon  a  pillow.  The  examiner  should  commence 
by  placing  the  flat  of  his  hand  gently  upon  the  left  side  of  the  abdomen, 
and  determine  by  gentle  palpation  the  presence  or  absence  of  pain  and 
the  softness  or  tension  of  muscles  upon  this  side.  This  is  done  largely  for 
purposes  of  comparison.  The  hand  is  then  gently  placed  upon  the  right 
side  and  the  same  process  gone  through  with.  In  acute  appendicitis  with- 
out general  peritonitis,  it  will  be  readily  determined  that  while  upon  the 
left  side  the  muscles  are  soft  and  easily  compressed,  without  pain,  upon 
the  right  side  and  over  the  region  of  the  appendix  they  are  hard  and  board- 
like, and  any  considerable  effort  to  indent  the  muscles  with  the  tips  of  the 
fingers  is  resisted  by  the  patient  and  causes  severe  pain. 

Treatment  of  Acute  and  Chronic  Appendicitis. — No  subject  in 
surgery  has  been  so  much  discussed,  and  still  there  is  a  wide  difference  of 
opinion  as  to  the  proper  treatment  of  acute  appendicitis.  My  own  opin- 
ion is  that  appendicitis  is  always  a  surgical  affection  and  that  the  appendix 
should  be  removed,  preferably  upon  the  first  day  of  the  attack,  or  upon 
the  first  day  that  the  patient  comes  under  observation,  with  one  possible 
exception,  that  is,  if  the  patient  is  seen  during  the  decline  of  an  acute  attack 
it  is  usually  good  practice  to  wait  for  (the  interval  operation)  a  period  of 
about  two  or  three  weeks,  when  the  inflammatory  process  will  usually 
have  entirelv  subsided. 

In  perforative  and  gangrenous  ap]jcndicitis  immediate  operation  is 
absolutely  necessary,  if  the  patient's  life  is  to  be  saved.  If  the  patient  is 
seen  during  an  acute  attack  of  recurrent  appendicitis,  the  appendix  should 
be  at  once  removed,  unless  the  attack  is  subsiding.  In  chronic  appendicitis 
without  acute  attacks  the  appendix  should  be  removed,  as  its  presence  pro- 
duces a  continued  state  of  invalidism. 

It  is  not  advisable,  probably  would  he  out  of  place,  to  go  into  the  vari- 
ous reasons  for  these  propositions,  hut  at  this  time  and  with  our  present 
methods  of  operating,  I  think  they  can  be  successfully  maintained.  It  is 
practised  by  many  and  taught  by  some  that  the  appendix  should  be  re- 
moved during  the  first  or  second  day  of  an  attack,  or  that  we  should  wait 
for  the  interval  operation,  but  the  objection  to  this  treatment  is,  that  in 
probably  a  majority  of  the  cases  the  interval  never  comes,  the  appendix 
ruptures  or  becomes  gangrenous,  and  ditTusc  peritonitis  is  established. 
But  fortunately  now  this  condition  can  be  successfully  met  in  the  great  ma- 
jority of  cases,  if  the  oj)erati(»n  is  ])romptly  performed. 

Perhaps  quite  as  serious  a  complication  as  acute  peritonitis,  and  one 
more  difficult  to  treat,  is  the  formation  of  a  large  abscess  whose  walls  are 
not  attached  to  the  abdominal  parictcs.  In  these  cases  the  danger  of  leak- 
age and  the  occurrence  of  secondary  abscesses,  or  diffuse  peritonitis,  is  pro- 
nounced, while  the  amount  of  gauze  ])acking  re([uircd  to  successfullv  wall 
off  the  peritoneal  cavity  during  an  operation  is  often  very  considerable, 
subjecting  the  patient  to  a  long  convalescence  and  to  the  i)ronounced  risks 
of  septicaemia  or  pyaemia.  In  large  abscesses,  the  a])pendix  as  a  rule  can- 
not be  located  and  should  not  be  rcnu»vcd.  The  i)atient  consequently  must, 
very  often  at  least,  be  subjected  to  a  second  operation.     If  one  operates 
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wltili*  the  c'ollcctioti  of  pus  is  small  in  amount,  the  abscess  is  easily  dealt 
with,  \Uv  ap|M.'iiclix  removed,  and  the  convalescence  short. 

Operation  on  the  First  or  Second  Day  of  an  Acute  Attack, — ^The  pa- 
tiriit  in  put  in  the  Tredelenburjj^  position  and  the  abdomen  opened  by  an 
itirifiioii  two  inches  lonj(,  throuj^h  the  right  rectus  muscle  and  below  the 
iiinbilicuH.  Tlu*  |H)sitioti  of  the  appendix  can  be  approximated  by  noting 
Ihr  arc'Ji  of  grralcsl  tenderness  an(l  muscular  rigidity.  For  fear  that  the 
MplMMidix  is  surrounded  by  a  small  abscess,  or  will  rupture  during  the 
tntttii|)nl;itionH  incident  to  its  removal,  it  is  advisable  to  wail  off  the  appen* 
chi'ral  ri'i^ion  !)y  gau7.e  packing.  This  is  readily  accomplished  by  placing  a 
widr  retractor  in  tlie  wound  and  beneath  the  left  border  of  the  incision, 
with  which  the  a!)dominal  wall  is  lifted  strongly  upwards.  The  forefinger 
of  the  loft  hand  is  then  passed  into  the  abdomen  and  over  this  as  a  guide 
^liWfv  packing  is  placed  below  in  the  pelvis  all  about  the  left  side  and  above 
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moved  at  this  point,  its  stump  being  cauterized  with  a  toothpick  which  has 
been  dipped  in  carbolic  acid.  The  peritoneal  cuif  is  then  closed  with  a  fig- 
ure-of-eight stitch,  and  the  mesentery  ligated  with  silk  or  catgut  If  the 
operation  is  an  aseptic  one,  the  gauze  packing  is  removed  and  the  abdomi- 
nal wound  closed.  If  there  is  present  a  sniall  circumscribed  abscess,  after 
removing  the  small  piece  of  gauze  referred  to,  one  end  of  a  piece  of  washed 
iodoform  gauze  is  carried  down  to  and  packed  in  the  abscess  cavity  and 
about  the  stump  of  the  appendix,  while  the  other  end  is  brought  out  of  the 


Fig.   310. — Peritoneal   flap    turned   back    and   appendix   removed.     The    flap    is   thai 
brought  over  the   stump  and  its  end  closed  by  a  figure-of-eight   stitch. 


wound.  At  times  it  may  seem  best  to  pack  about  the  cavity  and  the  head 
of  the  caecum  a  second  piece  of  iodoform  j^^auze.  The  original  packing  is 
then  removed,  and  if  thou|Tlit  best  the  wound  narrowed  l)y  the  insertion 
of  one  or  more  sutures  fPig.  310). 

In  cases  in  which  drainaj^e  is  practised,  a  hot.  moist  dressing  is  ap- 
plied over  the  wound,  and  over  this  a  larjj^e  dry  dressing,  and  a  bandage. 
The  dressing  should  be  fre([uently  changed.     The  patient's  lx)wels  should 
be  moved  during  the  third  day.    The  gauze  packing  is  left  undisturbed  for 
three  days;  after  this  two  or  three  inclus  of  it  are  withdrawn  each  day. 
■After  the  last  of  the  gauze  has  been  removed  the  wound  should  each  day 
|H[|||||H|tly  irrigated  with  an  antiseptic  solution,  and  following  this  repacked 
^^^^Hk  wound  has  become  filled  with  granulations  and  the  healing  is 

llways  an  easy  matter  to  locate  or  remove  an  appendix:    in 
entirely  hidden  and  buried  in  adhesions.     It  niav  ordinarily 
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be  readily  found  by  defining  the  cxcum  with  the  ileum  entering  at  z  right 
angle  from  the  left,  pulling  the  caecum  up  and  carefully  separating  the 
adhesions.  In  some  cases  the  appendix  is  closely  adherent  to  the  under- 
surfacc  of  the  caecum,  and  this  viscns  bound  down  to  the  iliac  fossa,  so 
tliat  neither  can  be  brought  into  the  wound.  In  these  ca^es  the  appendix 
is  located  by  iletining  its  normal  position  and  then  finding  a  hard,  indurat- 
ed area.  In  the  reniox'al  it  is  often  best  to  commence  at  tlie  base  of  the 
appendix,  make  a  peritoneal  cuff,  and  then  divide  the  peritoneum  over 
the  api>endix  longitudinally,  and  strip  it  out  of  its  peritoneal  investment. 

If  the  case  is  septic  the  pouch  out  of  which  the  appendix  has  been 
enucleated  should  be  packed  with  iodoform  gauze,  the  end  of  which  is 
brought  out  of  the  woiunl.  If  the  case  is  aseptic  the  pouch  may  be  closed 
by  a  rimning  suture  of  catgiit. 

In  an  o|X'ration  for  draiua^re  of  a  large  appendiceal  abscess  which  is 
attached  to  the  aMoniiiial  wall,  an  incision  about  an  inch,  or  an  inch  and  a 
half,  long  is  made  over  iho  ino?t  prominent  j>art  of  the  tumor.  The  incision 
giX'S  through  the  skin  and  fascia  to  the  uniscular  layers,  which  may  be 
>ei>arali.>l  and  the  abscess  c;ivity  broken  into  with  the  handle  of  the  scalpel. 

In  these  e.ises  the  tissi;es  of  th-^  aNlominal  wall  will  be  found  cede- 
ma(v>us  and  their  an.Uv^mioa'i  structure  scarcely  recognizable. 

Where  ,i  l.iii;o  .ibscess  is  pn.'so:n.  hnt  not  attached  to  the  abdominal 
wall.  \erv  thon'iigh  packiiit;  ;ilv,'.t  the  wall  of  the  abscess  is  required  (so 
a>  li>  prevent  le.ik.ii;e  into  ;lu'  t;e:'.er;i'.  (vritoneal  cavity,  after  the  abscess  is 
broken  inti>V  l'\  seiMT-,i::i;i;  :Ve  ,;,:here:;;  intos:;ne  from  the  wall  of  the  right 
ih,»e  I'osM. 

In  the  ,\i>e^  o!  ,il>>,ess  :\w  or.iin.ige  ::;Ks  .->.re  placed  in  the  abscess 
v.\\il\.  the  ii'.e-.-.;;',i;s  .ive  ■r;\;,u::;:\  oh.intiev!  and  the  abscess  gently  irri- 
>:.iled  .'iiee  o;   ;«■,,,■  .i  ,',i\.  .■;:e7  :;;e  r.rs:  or  second  day. 

Ill  t\\:<  e",i*>  .'t  i.-,i*,s  >.- ■.-::,■.(■::■,;.;  .-r  -.'v.tTi-.ia  may  occur  in  consequence 
ol  ihe  \uii\-:.,>  .■:  ■,:•,■  ■>■,>.  t';e  :r,s>.  \i  .■.::■..•.  a:Ki  the  certainty  wifh  which 
llie  i'.iek",;i;  ',v.o:-v>  >,;:■,■:. i;,, I  wi;;-.  :'.:;  ,::!;vriarge-  This  can  only  be  pre- 
\\tued,  :•.:  •.•■.\::\  > .1-^^ >  ;•■.  :■  ^■,  v,/:' .  Tx-i;"-";;  :ht~  :;bscess  cavity  and  wound, 
,\\\i\  w '.•.'.•.,■.:. -.w:--^  ;>,•  ■•.-..■"v';;  .-,>  ■.ly,.:!-.  ,;>  s,i.:e:y  will  permit. 

.■..■■■.  ..     ,    :    ,-,■    ..s  .i-f:-:Jicir,s.  U'ilh  Commencins 

i'%  >.  .    "'      .'.  -■  .■,.■■■■>..'.;'.• '.e  :r,:rL;ber  of  cases  the  appendix 

jvi  U'..;;.-  .■■  :•,,,  ■■,-  ;;..■■;;.  ■  ■>  a::::-l;:  :-:-.;;::ng  adhesions  having 
i.-i:i%.'  \-  .;  ■,,-^;":  .■..■.■,,■  ,  -,:-;■  .x-:  v  ::s  :«  established.  The  process 
!•■  .\;.',-,,.;  'v  ,'■,  ,■•-,■  \,  ■■  :,  ■  ".;r-i>?,  i;-,;  tension  of  the  muscles 
,'\,i   ■,'•,•  ,■■;    >    ■  ".■  ,  ■   :r..ise  of  the  temperature  and 

I'liNe  :'■-■  ■■■.••.     ■.:.•■,■■:■-      -;:.■:,      ,  -.-.r"-^  :"->e  fir*l  1.1  or  Z4  li 
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the  proper  dressing  the  patient  is  placed  in  bed  in  a  sitting  posture.  These 
irrigations  should  be  repeated  three  or  four  times  during  the  first  24  hours, 
and  at  least  twice  thereafter  for  several  days,  the  patient  being  placed  dur- 
ing the  time  of  the  irrigation  in  a  recumbent  posture. 

The  Closure  of  an  Abdominal  Wound, — In  the  closure  of  the  abdominal 
wound  after  a  clean  appendectomy,  the  peritoneum  should  first  be  imited 
by  a  continuous  suture  of  catgut:  then  through-and-through  sutures  of 
silkworm  gut,  which  include  the  skin,  superficial  and  deep  fascia  and  the 
muscular  aponeurosis,  are  inserted.  Before  these  sutures  are  tied,  inter- 
rupted chromicized  catgut  sutures  are  inserted  through  the  muscular 
aponeurosis  and  between  the  silkworm  gut  sutures. 

Internal  Treatment, — Following  an  operation  for  appendicitis,  the  pa- 
tient, if  weak,  should  be  given  rectal  enemata  consisting  of  coffee  and 
milk  or  other  suitable  liquid  food,  every  three  or  four  hours.  Nothing  is 
usually  given  by  the  mouth  during  the  first  24  hours,  except  occasional 
teaspoonfuls  of  hot  water.  Upon  the  second  day  a  little  hot  water  and 
milk  or  tea  may  be  given.  If  the  patient  is  doing  well  upon  the  third 
day,  and  after  the  bowels  have  moved,  considerable  nourishment  in  liquid 
form  may  be  administered  by  the  mouth.  As  a  rule,  during  the  first  12  or 
24  hours,  one  or  more  hypodermic  injections  of  codein,  %  to  5^  grains,  or 
morphine,  %  to  J4  grain,  may  lie  given,  to  advantage.  Strychnin,  in  doses 
of  i-40th  to  i-20th  of  a  grain,  administered  hypodermically  every  three  to 
six  hours,  is  often  very  serviceable.  In  clean  cases  the  dressings  do  not 
need  to  be  changed  until  the  sixth  or  seventh  day.  The  silkworm  gut 
sutures  are  usually  removed  on  the  eipfhth  or  ninth  day,  and  the  patient 
allowed  to  get  up  the  latter  part  of  the  sec(.>nd  week. 

INTESTINAL  OBSTRUCTION. 

By  this  is  meant  an  interruption  nf  the  fecal  current  in  consequence 
of  a  blocking  of  the  intestinal  canal. 

Pathological  processes  leading  to  obstruction  may  be  clasified  as  fol- 
lows: (i)  Impaction  of  feces,  gall-stones  or  foreign  bodies.  (2)  Stran- 
gulated hernia.  (3)  Volvulus.  (4)  Intussusception.  (5)  Constriction  of 
the  intestine  by  bands  and  adhesions.  Meckel's  diverticulum  or  slits  in  the 
omentum  or  mesentery.  ((>)  ( )bstructi()n  of  the  intestine  in  consequence 
of  the  growth  of  a  tumor  within  its  walls,  or  resulting  from  sypliilitic  stric- 
ture. (7)  Paralysis  of  the  muscular  coat  of  the  intestine  consequent  upon 
peritonitis.  (8)  Pressure  upon  the  intestine  l>y  abdominal  tumors,  (o) 
Embolism  and  thrombosis  of  the  nie^^enteric  \essels.  (10)  Congenital  con- 
ditions, and  especially  imperforate  anus  or  rectum.     (11)  Ascarides. 

Intestinal  obstructions  may  conveniently  be  divided  into  the  acute  and 
chronic.    In  the  acute  form  tiie  =ynii)toms  come  on  suddenly,  the  obstruction 
and  unless  relief  is  obtained  in  a  few  days  the  patient  dies. 
acute  ca«es  are  those  resulting  from  strangulation,  such  as 
lus,  intussuscej)tic)n,  embolism  and  thrombosis  of 
ralysis  of  the  bowels  from     j^eritonitis,  internal 
and  kinking  of  the  bowel  from  adhesions  and 
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In  the  chronic  cases  thy  SMiiptonis  come  oii  gradually.  There  is  i 
increasing  difficulty  in  getting  the  bowels  to  act,  with  increaseti  perista 
colicky  pains  and  occasional  attacks  of  diarrhea.  Not  infretcjently,  i 
grafted  upon  the  chronic  course  of  the  disease,  there  occur  attacks  indica 
tive  of  acme  obstruction  of  the  bowels,  which  condition  may  last  for  i 
few  hours  or  a  day,  and  then  disappear.  As  the  disease  progresses  1 
abdomen  becomes  tympanitic,  and  hiially  complete  obstruction  may  occil] 
This  class  usually  includes  those  cases  in  which  the  obstruction  is  due  1 
impaction  of  gall-stones,  feces,  foreign  bodies  and  the  growth  of  Lumoi 
within  the  intestinal  wall.  The  pressure  of  the  tumor  from  without  ma 
also  cause  chronic  obstruction. 

Symptom.s. — In  acute  intestinal  obstructions  the  symptoms  are 
same  as  those  of  strangulated  hernia.  The  process  comes  on  suddenly,  wit 
agonizing  pain  located  at  thi-  seat  of  the  obstruction,  with  nausea, 
ing  and  pronounced  shock.  The  pidse  is  weak  and  thready,  the  face 
pinched,  and  the  surface  of  the  body  bathed  with  a  cold  perspiration.  The 
temperature  is  usually  snbnonnal.  The  vomiting  is  progressive;  at  first 
the  contents  of  the  stomach,  then  green,  bilious  material,  and  finally  ster- 
coraceous  matter  are  ejected.  Constipation  is  usually  absolute,  not  even 
gas  being  e.xpelled.  In  cases  :n  which  the  obstruction  is  situated  in  the 
small  intestine,  the  contents  of  the  large  bowel  may  be  expelled,  giving  rise 
to  the  belief  that  the  obstruction  has  been  overcome.  The  pain  is  continu- 
ous, with  periods  of  exacerbation.  After  the  first  or  second  day.  the  pain 
is  less  severe,  and  with  the  occurrence  of  gangrene  it  may  almost  entirely 
disappear.  The  abdomen  becomes  tympanitic,  in  consequence  of  the  dilata- 
tion of  the  bowel  above  the  seat  of  the  obstruction  and  the  accumulation 
of  gas.  If  the  process  is  not  relieved  the  patient  becomes  exhausted  in 
consequence  of  the  severe  pain,  loss  of  sleep,  inability  to  take  food,  and 
toxaemia,  and  usually  succumbs  in  from  five  to  six  days. 

Special  Forms  of  Acn!c    Obstrurlion.    Sirangiilalicn     bv     Mccbrl'A 
Diverticulum,  by  Bands  a)i(l  Through  Apertures. — Meckel's  divertfcuIunlA 
when  present,  is  a  frequent  cause  of  strangulalioii.    Its  extremity  if  free  may 
become  attached  to  the  peritoneal  wall,  to  the  boive!  or  mesemery.  forming 
a  band  or  loop  over,  under  or  through  which  a  coil  of  intestine  passes,  is 
unable  to  return  and  becomes  constricted.     A  cord  or  band  is  frequently— 
formeil  following  an  attack  ol  acute  peritonitis,  which  may  cause  constric^ 
tion  of  the  bowel  in  the  same  manner.     The  tip  of  the  appendix,  or  I" 
fimbriated  extremity  of  the  Fallopian  tube,  may,  as  a  result  of  inflaming  _ 
tion,  become  attached  to  some  one  of  the  adjacent  structures,  forming  a  band 
beneath  which  a  coil  of  intestine  may  be  caught  and  strangidated. 

The  normal  apertures  in  the  abdominal  wall,  such  as  the  inguinal  and 
femoral  canals,  are  frequent  sites  of  acute  obstruction.  Slits,  traumatic, 
operative  or  congenital,  may  occur  in  the  mesentery  or  omentum  and  be  the 
site  of  obstruction.  .■^  loop  of  small  intestine  may  pass  into  the  lesser  omen- 
tal sac.  or  into  the  fossa  duodeno-jejunalis,  and  become  obstructed. 


VOLVULTTS. 

By  this  is  meant  the  rotation  of  the  bowel  upon  its  mesentery  to  sucl 
a  degree  as  to  interrupt  the  fecal  current  and  usually  the  blood  sup]  * 
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is  the  most  frequent  cause  of  acute  obstruction  in  the  large  bowel.  The 
process  may  also  occur  in  the  small  intestine,  one  or  two  coils  of  intestine 
being  twisted  up  like  a  skein  of  yam.  In  the  large  bowel  the  process  most 
frequently  occurs  in  the  sigmoid  flexure  or  caecum.  The  condition  is  pre- 
disposed to  by  a  lengthening  of  the  mesentery. 

The  process  is  most  common  in  males  past  40,  and  is  usually  preceded 
by  chronic  constipation.  The  symptoms  come  on  suddenly  but  are  not  so- 
violent  as  in  obstruction  of  the  small  intestine.     There  is  usually  localized 
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pain,  tenderness,  nausea  and  vomiting,  and  often  an  ill-defined  tumor  at  the 
seat  of  the  obstruction. 

DEFACTION  OF  FOREIGN  BODIES. 

Obstruction  from  this  cause  usually  occurs  in  the  lower  oortion  of  the 
ileum  and  the  foreign  body  may  be  a  gall-stone,  some  foreign  substance 
which  has  been  swallowed,  or  an  enterolith.  A  gall-stone  of  sufficient  size 
to  cause  obstruction  usually  gains  an  entrance  to  the  intestine  by  ulceration^ 
the  intestine  first  becoming  attached  to  the  gall-bladder  by  adhesive  inflam- 
mation. The  obstruction  will  ordinarily  have  been  preceded  by  symptoms  of 
cholelithiasis.  Recently  I  removed  a  gall-sione  as  large  as  a  hen's  egg  from 
the  ileum. 

The  symptoms  of  obstruction  by  foreign  bodies  are  usually  only  semi- 
acute,  in  consequence  of  the  obstruction  not  being  absolute. 

« 

ACTTTE  INTUSSUSCEPTION  OR  INVAGINATION. 

In  this  form  of  obstruction  one  portif)n  of  the  lx)wel  is  telescoped  into 
another.  The  upper  portion  is  always  invaginated  into  the  lower.  The  in- 
vaginated  portion  is  known  as  the  intiissusccptuni,  while  the  outer  portion 
is  known  as  the  intussuscipiens.  If  a  transverse  section  is  made  through 
the  invaginated  section,  it  will  reveal  three  ])eritoneal  layers.  The  outer  is 
known  as  the  ensheathing  layer,  the  inner  the  entering  layer  and  the  middle 
the  returning  layer.  The  entering  portion  of  intestine  drags  upon  its  mesen- 
tery, which  becomes  severely  constricted  by  the  ensheathing  layer,  inter- 
fering with  and  often  interruptinj[^  the  circulation  (Fig.  311). 

It  is  generally  held  that  intussuscei)tion  is  due  to  violent  or  irregidar 
peristalsis,  the  dragging  of  polypoid  tumors  within  the  intestinal  canal,  and 
possibly  to  strains  or  blows  upon  the  abdomen.  Childhood  is  a  predispos- 
ing cause,  in  that  more  than  50  per  cent,  ot  the  cases  occur  in  children  under 
10  years  of  age.  It  is  held  that  one-third  of  all  cases  of  intestinal  obstruc- 
tion, exclusive  of  hernia  and  congenital  conditions,  are  due  to  invagination ; 
while  three-fourths  of  all  cases  of  intestinal  obstruction  occurring  in  chil- 
dren, are  held  to  be  due  to  intussusception. 

Invagination  is  most  frequently  met  with  in  the  ileo-ceral  region. 

In  this  form  the  ileum  l)econies  invaginated  into  the  ciecum,  carrying 
with  it  the  ileo-cecal  valve,  which  rep/resents  the  apex  of  the  intussusceptum. 
A  large  part  of  the  ileum  may  become  thus  invaginated — so  much  in  fact 
that  it  may  reach  or  even  protrude  from  the  anus. 

The  second  form  is  the  enteric  in  wliich  the  small  intestine,  usuallv  the 
lower  portion  of  the  jejunum,  becomes  invaginated. 
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The  third  is  the  colic,  in  whidi  socne  pL>rdoa  of  the  colon  becomes  in- 
i-aginatcd  into  the  ci>ta!  portion.  Ami  the  lourtfa.  the  ikcv-colic,  in  which 
the  ileum  is  invagiratevi  through  the  iko-cecal  valTe. 

In  some  cases  intussusception  occurs  curii^  the  death  crisis,  and  in 
these  the  invagination  may  be  from  below  upwards. 

Pathology. — Wirh  the  occurrence  of  invagination  the  intussusceptum 
becomes  severely  o:»r.>:ricte»i  by  the  mtussuscipiens.  The  mesenteric  ves- 
sels are  dragged  upi."^n  and  the  circulation  interfered  with  or  interrupted.  The 
pans  are  highly  congested  and  an  indammator}-  exudate  occurs  into  and 
upon  the  walls  oi  the  l>Dwe!,  increasing  their  thickness  and  binding  them 
together.  Consequent  u>:n  the  stasis  m  the  fti^I  current  and  injury  to  the 
intestinal  wall>.  the  p\«>^enic  n::cro-orcanisn:s  ccntained  within  the  intes- 
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tinal  janal  zr.hy  ;a>>  :::r:-.:^'':  ::>  -.va'/.s  ar.-:  cause  a  circumscribed  or  general 
peritonitis.  I::  vx:ra  acute  c:-.>e-  ^ar.iirene  with  rK.Tiorat:on  mav  occur.  In 
>or::c  ca^es  the    '*.'-:r'.:c:: :::  is  ::  t  c'-rt'.piete  and  the  symptoms  are  less  severe. 

The  sv:r.: :  rr.s  -:  :r;:*.:sfu?cer't:-'n  differ  s.'^ntewhat  from  those  of  ordi- 
nary  obstruct:  •::.  The  :  aticnt  is  usually  a  child:  there  is  pain,  which  is 
<^iuite  revere  ar.-i  ofte::  "ccurs  :::  par-'xysir.s  \'':^miting  is  present,  but  not 
severe:  the  :u!-e  bcc .rf.e  nuickcr.e:.  but  the  temperature  remains  normal. 
A  tun:or.  sau^a^'^e-sliarjci  aui  ler.  !er  •:■::  oalpari  n.  can  usuallv  be  felt,  while 
there  are  irequer.:  'iischar^-^es  ••:  h'.'>--:-staine>:  mucus,  or  fecal  matter,  with 
marke'i  tenesir.u-. 

Occasi/nahy  the  process  is  -:  ontar.eously  corrected,  or  the  intussuscep- 
tum may  slou::rh  ■/fi,  and  be  pa-sei^  with  the  stool,  the  patient  reco\-ering. 
With  very  few  exceptions,  however,  in  acute  cases,  unless  the  process  is 
artinciallv  relieve:,  the  tatient  dies  in  three  or  four  davs.  from  exhaustion 
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CHBomc  nmrssuscEPTioN. 

This  usually  occurs  in  adults.  The  obstruction  is  usually  not  complete, 
and  the  symptoms  are  milder  than  in  acute  cases.  There  are  colicky  pains 
and  at  times  vomiting  and  blood-stained  stools.  In  some  cases  a  tumor 
can  be  made  out. 

Diagnosis  of  Intestinal  Obstruction. — Obstruction  of  the  bowels 
is  usually  readily  diagnosed,  but  it  is  often  impossible  to  determine  the 
cause  without  an  exploratory  incision.  In  acute  cases  the  diagnosis  will 
be  determined  by  the  sudden  onset,  the  severe  pain,  shock,  uncontrollable 
vomiting,  absolute  constipation  and  a  normal  or  subnormal  temperature. 
In  endeavoring  to  ascertain  the  cause,  the  hernial  rings  should  first  be 
carefully  examined  and  a  history  of  the  case  obtained.  In  children  suffer- 
ing from  intussusception  a  tumor  can  usually  be  felt.  There  is  also  tenesmus 
and  frequent  stools  of  blood-stained  mucus.  Volvulus  usually  occurs  in 
patients  past  forty  years  of  age  who  have  suffered  from  obstinate  con- 
stipation. 

The  symptoms  are  not  as  violent  as  in  cases  of  strangulation  and  a 
tumor  can  at  all  times  be  made  out.     In  obstruction  bv  bands  or  adhesions 
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there  may  be  a  history  of  previous  peritonitis.  In  obstruction  by  gall  stone 
there  will  be  a  history  of  cholelithiasis.  If  the  obstruction  is  due  to  the 
pressure  of  an  abdominal  tumor,  the  growth  can  be  made  out  by  a  physi- 
cal examination  of  the  abdomen.  In  congenital  cases  an  examination  of 
the  anal  region  will  often  disclose  an  imperforate  anus  or  rectum. 

In  adynamic  obstruction,  or  that  due  to  paralysis  of  the  intestine  from 
peritonitis,  there  will  be  fever  and  the  symptoms  of  peritoneal  inflamma- 
tion. In  obstruction  of  the  bowel  from  Meckel's  diverticulum  or  from 
thrombosis  or  embolism  of  the  mesenteric  vessels,  a  diagnosis  as  to  cause 
is  impossible  without  an  exploratory  incision.  In  chronic  cases  the  presence 
of  a  tumor  or  the  impaction  of  feces  or  foreign  l»dies  may  often  be  made 
out.  Stricture  of  the  rectum  due  to  syphilitic  stenosis  or  to  the  growth  of 
a  neoplasm  can  be   readily  determined  by  digital  examination. 

The  symptoms  depend  in  some  slight  measure  upon  the  seat  of  the 
obstruction,  in  that  the  higher  the  obstruction  or  strangulation  is  situated, 
the  more  acute  will  be  the  process  and  the  less  urine  will  the  patient  void. 
If  the  process  is  situated  high  up,  as  i-*v  instance  in  the  jejunum,  the  entire 
abdomen  may  be  quite  flat.  If  it  is  situated  in  the  lower  part  of  the  ileum 
the  central  portion  of  the  abdomen  is  likely  to  be  tympanitic  and  distended : 
if  it  is  situated  in  the  sigmoid  flexure,  the  entire  abdomen,  including  the 
flanks  and  epigastric  region,  will  be  distended. 

Treatment  of  Obstruction, — The  tieatmcnt  will  vary  with  the  cause, 
but  in  all  cases  of  acute  obstruction  the  condition  must  be  corrected  with- 
out delay,  if  the  patient's  life  is  to  be  saved.  The  obstruction  should  be 
relieved  if  possible  during  the  first  twelve  or  twenty-four  hours.  In  stran- 
gulated hernia  the  imprisoned  loop  of  lx>wel  nuist  be  relieved  by  taxis  or 
by  operation.  In  obstruction  by  bands,  adhesions  or  Meckel's  diverticulun\ 
a  laparotomy  must  be  done  and  the  bands  resected  or  divided  or  the  ad- 
hesions separated. 
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In  volvulus,  the  abdomen  is  opened  and  the  bov^el  untwisted,  or  an 
anastomosis  made  above  and  below  the  obstruction. 

Foreign  bodies  are  removed  after  opening  the  abdomen  by  an  incision 
into  the  bowel. 

In  thrombosis  or  embolism  of  the  mesenteric  vessels  the  abdomen  is 
oiH*ncd  and  the  affected  portion  of  the  bowel,  if  not  too  great  in  extent,  re- 
sected and  an  end-to-end  anastomosis  made. 

In  intussusception  the  pain  and  excessive  i)eristalsis  should  be  relieved 
by  opium,  and  an  effort  made,  by  distending  the  colon  with  air  or  water, 
to  force  l>ack:  the  invaginated  portion  of  bowel  to  its  normal  position. 

During  the  injection  the  patient  should  be  partially  suspended  by  the 
feet  or  have  the  pelvis  elevated.  Undue  force  must  not  be  used  for  fear 
of  rupturing  the  bowel.  If  the  injections  do  not  succeed  a  laparotomy  must 
hi*  done,  when  the  condition  can  often  be  corrected  by  grasping  the  bowel 
on  the  distal  sitle  of  the  invagination  and  just  below  the  apex  of  the  in- 
tussusception and  gradually  forcing  back  the  invaginated  portion.  Traction 
upon  the  ])n>xinial  lK)wel  is  seldom  of  any  value. 

In  chn»nic  cases  of  obstruction  due  to  impacted  feces,  high  rectal  in- 
jections of  warm  st)ap  and  water,  or  water  and  olive  oil,  will  usually  soften 
an-l  bring  away  the  impacted  mass. 

In  obstructitm  due  to  the  i)rescnce  ol'  a  tumor  within  the  walls  of  the 
bowel,  the  portion  of  the  bowel  imi)licatcd  must  be  resected  or  the  bowel 
vhmt  cirvMiited.  that  is,  an  anastomosis  made  above  and  below  the  growth. 

In  cases  (hu-  to  syphilitic  or  cicatricial  contraction,  the  portion  of  bowel 
atTrclrtl   slioiihl   be   resected,  or  an   enteroplasty   ]>erformed. 


AI'FiaTlOWS  OF  THK  LIVER. 


RUPTURE  OF  THE  LIVER. 


I  his  iiKiN  be  the  result  of  kicks,  l>lo\\s.  crushing  injuries,  or  penetrat- 
ing* wmmihIs.  The  latter  may  include  stai)s  and  gunshot  wounds.  The 
•  \rnii«»Mis  ot  wounds  of  the  liver  are  those  of  hemorrhage,  shock,  pain 
,ind  loi  .il  ii-nderne^s.  Tliese  symptoms  may  be  followed  by  fever  and  chills, 
iiiihi  .iti\c  «'f  juis   formation,  or  by  the  sym|.toms  of  general  peritonitis. 

|)i\oNMs|s.  The  (haijnosis,  msofar  as  it  is  j)ossible  to  establish  it,  will 
u-.l  niioii  the  historx  of  the  accident,  tlie  situation  of  the  injury  and  t\^^ 
M  ,  oiii|».in\  in^  s\mptnms.  In  order  to  make  -i  j)osiiive  diagnosis  an  e.\j)lora- 
tiii\    mii'.rttn    will    usually   be   necessary. 

1  Ki  \  I  MINI.  This  may  be  symptomatic  and  antiseptic,  unless  there 
lie  iiidn  .iiii'ii'.  «»f  severe  haemorrhage  or  peritonitis.  After  exjx^sing  the 
livri  heniMiiliai^e  may  be  controlled  by  gauze  packing,  or  by  the  placing 
til  deep  t|nilird  suture^  thnnu^di  the  substance  of  the  organ.  If  there  is  any 
doubt  about  the  absolute  control  of  the  hemorrhage,  or  infection,  the  ab- 
donunal  eavit\  slmuld  be  drained  above  the  symphysis  and  the  ]>atient  put 
to  U'd  ni  a  sitting  jjosture. 
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ABSCESS  OF  THE  UVEE. 

This  affection  is  of  rare  occurrence  in  this  climate.  It  may  be  due  to 
a  variety  of  causes.  A  precedent  dysentery  is  probably  the  most  frequent 
cause.  The  micro-organisms  in  this  case  may  be  the  amoeba  coli  or  the 
bacillus  coli  communis.  It  may  follow  operations  for  haemorrhoids,  sup- 
purative affections  of  the  rectum,  lacerations  or  wounds  of  the  liver,  sup- 
purative cholangitis,  or  pyaemia.  There  may  be  a  single  collection  of  pus 
or  the  foci  may  be  multiple.  They  may  be  situated  in  any  part  of  the 
liver. 

Symptoms. — There  is  fever,  often  chills,  pain,  localized  tenderness 
and  swelling.  The  liver  is  often  markedly  enlarged,  and  there  may  be  bulg- 
ing or  even  deep-seated  fluctuation. 

Treatment. — If  the  liver  becomes  adherent  to  the  abdominal  parictes 
and  the  abscess  points  in  front  or  at  the  side,  it  may  be  readily  cut  into 
and  drained.  If  on  incising  the  abdominal  wall  there  is  an  absence  of 
adhesions,  the  area  should  be  packed  off  with  strips  of  gauze,  the  abscess 
located  with  an  aspirating  needle.  o])ened  and  drained. 

AFFECTIONS   OF  THPZ   (iALL    IJLADDER  AND  BILIARY  PAS- 
SAGES. 

RUFTTJEE  OF  THE  GALL  BLADDER. 

This  may  be  due  to  blows,  crushing  injuries,  penetrating  wounds  or 
ulceration.  The  escape  of  bile  into  the  general  peritoneal  cavity  is  likely 
to  cause  either  a  localized  or  general  peritonitis.  Normal  bile  is  ordinarily 
aseptic,  but  the  bile  passages  are  very  frequently  infected,  if  only  to  a  mild 
degree,  while  a  large  quantity  of  even  normal  bile,  if  escaping  into  the 
peritoneal  cavity,  is  likely  to  cause  jKritonitis  from  irritation.  If  the  rup- 
ture is  due  to  a  pathological  process  the  bile  is  almost  certainly  infected  and 
will  cause  peritonitis. 

The  symptoms  of  rupture  of  the  gall  bladder  are  shock,  severe  pain, 
at  first  localized  tenderness,  contraction  of  ihc  overlying  muscles,  and  the 
symptoms  of  peritonitis. 

Treatment. — In  rupture  of  the  gall  bladder  the  abdomen  should  be 
opened,  the  rent  in  the  gall  bladder  either  closed  or  provision  made  to  drain 
the  bile  to  the  surface  through  a  drainage  luhe  by  stitching  the  wound  or 
rent  to  the  abdominal  wound,  or  by  packing  gauze  alM.>ut  the  gall  bladder 
so  as  to  lead  the  bile  to  the  surface. 

If  the  peritoneal  cavity  has  been  infected  it  should  be  cleansed,  opened 
above  the  symphysis,  washed  out  and  drained. 

CHOLELXTHUSIS. 

This  is  a  term  used  to  denote  the  presence  of  gall  stones  within  the 
gall  bladder  or  billiary  passages.  Gall  stones  while  most  frequently  situated 
in  the  gall  bladder,  are  often  found  in  the  cystic,  less  frecjuentlv  in  the 
common,  and  occasionally  in  the  biliary  ducts.  They  consist  in  the  main 
of  cholesterin  and  mucus,  colored  with  bile  pigment.  They  may  consist 
in  part  or  wholly  of  bilirubin  calcium,  of  biliverdin  calcium    and  carlx)nate 
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modic  pain,  and  occurs  when  a  foreign  body  is  passing  through  a  canal  the 
lumen  of  which  is  much  less  than  the  diameter  of  the  foreign  body. 

Hepatic  colic  is  practically  pathognomonic  of  gall  stones,  as  it  does 
not  occur  from  occlusion  of  the  ducts  by  pathological  conditions  occurring 
outside  of  the  ducts  or  gall  bladder.  Clumps  of  inspissated  bile,  desqua- 
mated epithelium,  or  masses  of  mucus,  if  of  sufficient  size  to  produce  dis- 
tention of  the  ducts  in  their  passage,  may  cause  colic. 

The  attacks  of  colic  occur  irregularly,  [>erhaps  every  few  days  or  few 
weeks,  and  are  usually  very  severe,  requiring  morphine  for  their  relief. 
During  the  attack,  the  right  upper  quadrant  of  the  abdomen,  especially 
that  portion  bordering  on  the  costal  arch,  is  very  sensitive  to  pressure.  Local 
sensitiveness  is  to  be  differentiated  from  colic,  the  latter  being  intermit- 
tent or  remittent,  while  local  sensitiveness  or  local  pani  is  continuous  and 
is  increased  by  pressure  over  the  region  of  the  gall  bladder  or  beneath  the 
right  costal  arch.  If  the  gall  bladder  is  much  intianied  the  upper  portion 
of  the  right  rectus,  with  the  external  oblique  and  its  underlying  muscles, 
will  be  in  a  state  of  contraction  or  hardness.  Xausca  and  vomiting  are  re- 
flex symptoms.     They  are  always  present  when  the  pains  are  severe. 

Jaundice  occurs  in  about  twenty  per  cent,  of  the  cases;  it  may  be  due 
to  a  stone  in  the  lower  jx^rtion  of  the  cystic  duct,  causing  pressure  upon 
the  common  or  hepatic  duct :  or  to  swelling  of  the  mucous  membrane,  and 
retention  of  bile,  incident  to  the  passage  of  gall  stones  through  the  common 
duct.  The  rather  prevalent  idea  that  jaundice  must  have  been  present  at 
some  time  during  the  course  of  gall  stones  and  that  it  is  necessary  in  order 
to  establish  the  diagnosis,  cannot  he  (on  strongly  combated. 

Gall  Stones  in  the  Common  Duct. — A  gall  stone  when  passing  through 
the  common  duct,  if  of  considerable  size,  j)roduces  colic,  nausea,  vomiting, 
local  sensitiveness  and  perhaps  subsequent  jaundice.  The  extent  of  the 
jatmdice  will  depend  upon  the  time  the  stone  takes  in  passing  through  the 
duct  and  upon  the  amount  of  traumatism,  inflicted.  If  the  stone  becomes 
arrested  within  the  common  duct,  jaundice  is  likely  to  occur  within  a  few 
hours.  In  these  cases  the  colic  will  c<»!ne  and  go  for  several  hours,  or  for 
a  day  or  two,  and  then  sui)Nide.  This  relief  is  brought  about  by  a  dilata- 
tion of  the  duct  through  the  arrest  oi  the  tlovv  of  bile  behind  the  str»ne,  in 
consequence  of  which  the  stone  float >  back  into  the  dilated  portion  and  the 
obstrtiction  for  the  time  being  is  relieved.  This  belief  perhaps  lasts  for  a 
few  days,  when  the  colic  returns  in  conseciuenco  of  the  stone  again  becom- 
ing impacted.  The  jaundice  then  is  nicrcased  while  the  stools  are  white  or 
clay  color.  This  is  the  ball  valve  action  t)f  J'engcr.  The  process  may  occur 
again  and  again  for  months  or  years.  After  a  time  the  recurring  attacks  of 
colic  are  less  severe  and  tlie  jaundice,  while  varying  in  intensity,  remains 
permanent.  In  fact  it  often  deepens  as  time  ])rogresses.  The  skin  of  the 
patient  is  at  first  of  a  deep  yellow  color,  then  it  changes  to  a  greenish  hue, 
and  subsequently  takes  on  a  dark  tinge  so  that  he  looks  almost  like  a  mulatto. 
There  is  also  loss  of  appetite,  disagreeable  taste  in  the  mouth,  and  a  furred 
tongue,  with  loss  of  strength  and  weight.  The  condition  is  one  of  cholnemia 
or  toxaemia,  in  which  the  blood  lose>  its  plasticity  and  hc'einorrhages  fre- 
quently occur. 
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Gall  Stones  are  to  be  differentiated  from  a  variety  of  pathologic  pro- 
cesses. This  differentiation,  however,  is  not  always  easy  or  even  possible. 
One  of  the  processes  most  closely  allied  to  and  associated  with  cholelithiasis, 
is  an  infective  cholecystitis  or  cholangitis.  As  has  been  already  stated,  gall 
stones  are  probably  always  preceded  by  catarrh  of  the  gall  bladder  or  its 
ducts,  but  this  catarrh  is  of  a  mild  character  and  usually  associated  with  a 
low  grade  of  infection.  It  has  been  shown  by  experiment  that  when  at- 
tenuated cultures  of  the  bacillus  coli  communis  are  injected  into  tlie  gall 
bladder  the  precipitation  of  cholesterin  and  the  formation  of  gall  stones 
occur,  but  when  virulent  cultures  of  the  same  micro-organisms  are  injected, 
a  severe  inflammatory  process  is  established  without  the  formation  of  gall 
stones.  As  the  indirect  result  of  the  traumatisms  inflicted  by  the  gall  stones, 
or  as  the  direct  result  of  the  entrance  of  micro-organisms  through  the  com- 
mon duct  or  through  the  circulation,  an  infective  inflammation  of  the  gall 
bladder  or  ducts  may  be  produced.  These  cases  may  or  may  not  be  asso- 
ciated with  gall  stones,  but  they  arc  to  be  differentiated  from  the  simple  gall 
stone  cases  by  the  symptoms,  in  that  gall  stones  when  active  produce  colic, 
nausea,  vomiting,  tenderness  and  perhaps  jaundice,  but  primarily  no  fever, 
while  in  pronounced  infective  cases  tlie  process  is  ushered  in  with  pain, 
which  may  be  severe,  but  which  has  not  the  characteristics  of  colic,  fol- 
lowed by  recurrent  chills,  high  temperature,  and  great  tenderness  over  the 
atTectod  region.  The  characteristics  here  are  absence  of  colic,  but  the  pres- 
ence o{  chills,  fever  and  local  pain. 

In  .gastric  ulcers  there  is  usually  pain,  occurring  immediately  after 
eatinj^.  in  st^ine  circumscribed  area  of  the  stomach,  with  localized  tender- 
ness, voniitinix  and  hemorrhage :  while  in  duodenal  ulcers  the  pain  comes 
on  about  twt>  li<nirs  after  a  meal.  In  duodenal  ulcers  there  is  hemorrhage 
wwo  the  intestine.  In  both  instances  there  is  localized  tenderness,  increased 
bv  pressine.  (iastric  ulcers  are  more  frequent  in  anaemic  women  between 
iwentv  and  thirty  years  of  age,  while  duodenal  ulcers  occur  most  often  in 
men  between  thirty  and   forty  years  of  age. 

tiall  stones  are  also  to  be  differentiated  from  cancer  of  the  liver,  gall 
bladder  atul  i^all  ducts. 

^  aiu*er  of  the  liver,  i^all  bladder  or  common  duct  may  be  and  often  is 
asMviated  with  jaundice.  The  jaundice,  however,  is  continuous,  does  not 
lennt  or  intermit,  anvl  is  not  preceded  by,  or  associated  with,  colic.  Cancer 
\\\  thesv*  siiu.itions  usually  occurs  in  people  past  middle  life,  and  it  may  at 
ttmes  be  outlinevl  as  a  hard,  irregular,  elastic  and  not  especially  sensitive 
t\n\\oi  The  patient  not  infrequently  suffers  from  a  mild  degree  of  fever, 
liuicuti;  tioni  inf  to  loo^  F.  The  age  of  the  patient,  the  constant  jaundice 
wubiMit  ptevions  colic,  the  tumor,  and  the  slight  fever  will  be  sufficient, 
oidu\.\\\lv.  ti>  dilTerentiate  the  process  from  cholelithiasis. 

i  bolelitbi.isis  nuist  also  be  differentiated  from  appendicitis.  The  two 
eiMubn»Miv  aie  occasionally  associated.  Roughly  speaking,  appendicitis  oc- 
\n^v  M\  the  lower  rij^ht  quadrant  of  the  abdomen,  while  cholelithiasis  occurs 
•n  \lu'  \ippet  ti.cht  quadrant.  In  acute  appendicitis  there  is  fever,  while  in 
/^^*e*'\h1.\^\v.  unless  there  is  marked  infection,  fever  is  absent.  In  ap- 
s-s'N  'P.v  colic  is  absent  though  severe  pain  may  be  present;  in  appendicitis 
'  >     •  'M^^s  v^Noi  tbe  right  lower  fiuadrant  of  the  abdomen  are  in  a  state  of 
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tension;  while  in  cholelithiasis  the  muscles  covering  the  upper  right  quad- 
rant of  the  abdomen  are  tense.  The  pain  in  appendicitis  i>  usually  $ituate«l 
at  or  near  the  umbilicus,  while  the  pain  in  cholelithiasis  is  in  the  epigastric 
r^ion  beneath  or  below  the  right  costal  arch  or  behind  the  right  shoulder. 
In  chronic  appendicitis  inadvertent  walking  over  rough  roads  causes  dis- 
tress. The  area  of  tenderness  in  appendicitis  is  over  the  api>endix.  while 
in  cholelithiasis  it  is  over  the  gall  bladder.  Appendiciti>  is  usually  aggra- 
vated by  constipation,  while  in  cholelithiasis  there  is  often  pain  or  distress 
after  eating,  or  when  the  stomach  ij>  empty.  In  from  twenty  to  forty  per 
cent,  of  the  cases  of  gall  stones,  jaundice  will  be  present  at  some  time  dur- 
ing the  course  of  the  disease. 

Prognosis. — Gall  stones  situated  in  the  conmion  duct  usually  go  on 
to  a  fatal  termination  in  from  six  to  nine  montns.  In  extra  acute  cases 
they  have  been  known  to  cause  death  in  three  weeks.  Active  gall  stones  in 
the  gall  bladder  or  cystic  duct  are  said  to  lead  to  a  fatal  termination  if 
undisturbed,  in  from  eighty  to  ninety  per  cent,  of  the  cases. 

Gall  stones  not  only  cause  severe  colic  and  traumatize  the  tjall  bladder 
and  ducts,  but  thev  favor  infection,  with  the  occurrence  of  cholecvstitis, 
cholangitis,  and  empyema  of  the  s^all  bladder.  A  stone  arrestetl  in  the 
ampulla  of  \'ater  may  divert  the  bile  into  the  dtict  of  Wirsunjcf  and  cause 
a  pancreatitis.  It  is  probably  true  that  the  majority  of  cases  of  pancreatitis 
and  fat  necrosis  have  this  oric^in. 

Gall  stones  are  also  as  a  rule  the  indirect  cause  of  the  nunien>us  and 
strong  adhesions  found  to  and  about  the  gall  bladder,  ducts  and  adjacent 
organs.  These  adhesions  cause  a  dra^i::ing  upon  the  stt^niach  and  pylorus, 
producing  pain  and  occasionally,  in  conseqtience  of  the  pressure  \\\mm\  the 
pylorus,  lead  to  dilatation  of  the  s^ti^mach.  An  infective  intlammation  of 
the  gall  bladder,  cystic  and  common  ducts,  indirectly  due  to  i^i^all  stones. 
may  pass  into  the  hepatic  ducts  and  iiver.  producinjj^  a  jx^richoUui'^itis  with 
the  formation  of  multiple  abscesses,  (jail  stones  may  indirectly  lead  to 
gangrene  of  the  gall  bladder,  with  rui)ture  and  j^eneral  infection  of  the 
peritoneal  cavity.  .\  gall  stone  may  ulcerate  its  wa\  into  the  small  intestine 
and  produce  obstruction  of  the  bowels.  ( iall  stones,  in  conseiiuence  of  the 
irritation  they  ])roduce  in  the  i:c*dl  hhuMer  and  ducts,  cause  cancer  in  four 
per  cent,  of  all  cases  (Mayo). 

Tre.\tment  or  Ciioi.klh  hiasis.  Choi,  xnchtis  axp  Ciiolk^v.^titis. — 
Professor  Hans  Kehr,  of  Halberstadt,  wiio  has  oj)erated  on  over  Soo  cases 
of  gall  stones,  believes  that  a  second  attack  of  qall  ^tone  colic  is  an  indica- 
tion for  operation. 

There  are  two  conditions  which  should  he  met  in  an  operation  for  iiall 
stones.  One  of  these  is  the  removal  of  the  stones,  and  the  other  is  the 
drainage  of  the  gall  bladder  and  ducts. 

The  gall  bladder  may  be  conveniently  exposed  by  an  incision  along 
the  upper  portion  of  the  rij4"ht  border  lU"  the  riL^lit  rectus,  or  aloni^  the  costal 
arch.  The  gall  bladder  is  then  freed  from  adhesions,  if  they  are  j>resent, 
brought  into  the  wound,  and  the  area  suiToitudini^^  it  ])acked  olT  with  j.;anze, 
for  the  purpose  of  keeping  back  the  intestine^,  and  ])rotectinj^  the  i>eritoneal 
cavity  from  infection.  The  i^all  bladder  may  then  be  aspirated,  or,  if  thought 
best,  the  patient  is  turned  upon  the  ricjht  side  and  the  gall  bhulder  freely 
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Opened.  After  incising  the  gall  bladder,  gall  stones  are  often  washed  out 
by  the  bile,  while  others  presenting  themselves  at  the  incision  may  be  picked 
out  with  forceps.  To  remove  from  the  cystic  duct  or  gall  bladder  non- 
encysted  stones  which  are  not  readily  accessible,  the  left  forefinger  should 
be  carried  along  the  side  of  the  gall  bladder  and  cystic  duct,  and  while 
curved  in  the  form  of  a  scythe,  pressed  firmly  against  the  duct  or  gall 
bladder,  and  withdrawn,  milking  out  any  stones  which  may  be  present  and 
which  are  not  impacted.  This  process  may  be  repeated  again  and  again. 
Any  stones  which  are  impacted  in  the  pelvis  of  the  gall  bladder  or  in  the 
cystic  duct,  and  which  cannot  be  removed  by  the  milking  process,  should 
be  exposed  by  direct  incision. 

After  the  removal  of  all  the  stones  the  opening  of  the  gall  bladder  is 
stitched  to  the  abdominal  wound  and  a  drainage  tube  introduced ;  or  the  gall 
bladder  may  be  left  free,  while  the  wound  in  it  is  snugly  closed  about  a 
drainage  tube  by  a  purse-string  suture.  The  gauze  introduced  for  packing 
and  protection  is  removed,  while  one  or  two  narrow  pieces  may  be  intro- 
duced about  the  gall  bladder  to  assist  in  drainage.  The  major  portion  of 
the  wound  mav  then  be  closed. 

In  exposing  the  common  duct,  the  technic  practised  by  Mayo  Robson 
and  Moynihan  should  be  followed.  A  large  sandbag  is  placed  beneath  the 
lumbar  vertebn-e  and  an  incision  made  thnm^li  the  outer  border  of  the 
right  rectus,  extending  from  near  the  costal  arch  downward  for  about  six 
inches.  As  soon  as  the  gall  bladder  presents  itself  it  is  seized  and  the  liver 
turned  partly  out  of  the  wound.  This  is  accomplished  by  carrying  the 
liver  down  beneath  the  costal  arcli  and  then  rotating  it  upon  itself  upwards 
and  partly  out  o\  the  abdomen.  This  brings  the  dnct  near  the  surface.  The 
intestines  and  chuxlennm  are  ])acked  olT.  the  region  of  the  common  duct 
exposed,  the  stone  ]xd])ate(l.  the  duct  incised  and  the  stone  removed.  The 
duct  may  now  be  drained  by  sticking  into  it  a  rubber  drainage  tube  or 
carrving  down  to  it  a  strip  of  iodoform  gauze,  or  the  wound  may  be  closed 
bv  cat-.^ut  stitches. 

.\fter  dealing  with  the  ccMiinion  duct,  the  gall  bladder  is  usually  opened, 
anv  stf>nes  ]>resent  removed,  and  the  gall  bladder  drained. 

Surgical  o])inion  ditYers  somewhat  at  the  present  time  as  to  the  best 
metlu>d  oi  dealing  with  the  gall  bladder  in  cases  of  gall  stones.  Some  hgld 
that  cliolecvslostomy.  or  incision  into  the  gall  bladder  with  drainage,  will 
meet  the  indications  in  a  great  majority  of  cases,  while  others  believe  that 
cholecvstectcMuy.  or  removal  of  the  gall  bladder,  gives  the  best  results. 

riiolecvstostt^niy.  with  drainage,  is  the  simpler  operation  and  the  one 
that  has  the  least   mortality. 

In  cases  of  ])athologic  gall  bladder,  when  it  is  inflamed,  thickened,  in- 
durated or  ]>erlia])s  gangrenous  and  surrounded  by  adhesions,  it  is  best  to 
dv»  the  e\cisit>n. 

CATARRHAL  CHOLECYSTITIS. 

This  mav  be  acute  or  chronic.  The  acute  form  is  usually  secondary 
to  a  vMtarrhal  inllamniation  of  the  stomach  and  duodenum  and  is  associated 
with  iaunvlicc.  It  may  be  secondary  to  gall  stones,  cancer  or  inflammation 
ot  the  li\or.     The  chronic  form  is  often  associated  with  gall  stones,  and 
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less  frequently  with  jaundice.    In  every  case  the  gall  bladder  is  tender  anr 
often  enlarged.     There  may  be  slight  fever. 

Treatment. — The  treatment  should  consist  in  administering  a  blanc 
diet,  keeping  the  bowels  open,  and  encouraging  the  patient  to  drink  con- 
siderable quantities  of  fluid,  preferably  uater  or  milk.  In  either  case,  bui 
especially  in  those  which  are  chronic,  if  the  symptoms  do  not  yield  to  a  cor- 
jcction  of  the  diet  and  medical  treatment,  the  gall  bladder  should  be  drained 

SUFPTTSATIVE  CHOLECTSTITIS  OR  EMPYEMA  OF  THE  GALL  BLADDEB. 

This  is  often  due  to  gall  stones  plus  infection.  The  micro-organisn 
causing  the  infection  may  l:>e  the  bacillus  coli  communis,  the  streptococcus 
tne  staphylococcus,  or  the  tyi)hoid  bacillus.  The  gall  bladder  becomes  great- 
ly distended  with  pus  and  may  even  rupture.  At  times  its  walls  beconu 
seriously  involved  in  a  phlegmonous  or  j^angrenous  inrlammation,  as  the 
result  of  a  high  grade  of  infection. 

Symptoms. — There  may  or  may  not  iiavc  been  i)revious  symptoms  01 
cholelithiasis.  With  marked  infection  there  will  be  higb.  fever,  chills,  severe 
pain  and  tenderness  over  the  gall  bladder,  which  is  enlarged,  and  tension  ol 
the  upper  portion  of  the  right  rectus  muscle. 

Treatment. — The  treatment  c<»n>ists  in  early  drainage  of  the  ga! 
bladder,  with  the  removal  of  any  gali  st«'nes  preseiu,  or  (and  what  is  usualh 
preferable)  the  removal  nf  the  gall  bladder.     (Cholecystectomy) 

INFECTION  OF  THE  BILE  DUCTS. 

(CHOLANGITIS.) 

This  process  is  of  frecjuent  fHrcurrence,  is  usually  secondary  to  chole 
lithiasis,  and  frequently  com])licates  (»r  succeeds  an  attack  of  tyi)hoi(l  fever 
In  a  case  which  came  under  observation,  a  connnon  round  worm  was  foum 
in  the  common  duct.  In  severe  cases  the  jjmcess  gtiC.s  on  to  suppuratior 
with  decided  enlargement  of  the  liver  and  gall  bladder.  In  these  cases  then 
usually  is  jaundice. 

SvMiTOMS. — The  syni])t<'nis  <»f  cholangitis  are  fever,  frequent  chilb 
with  pain  in  the  region  of  the  bile  ducts  and  gall  bladder,  tenderness  an» 
tension  of  the  ui)per  j)ortion  of  the  right  rectus  muscle.  Associated  witl 
these  symptoms  there  may  be  enlargement  of  the  liver  and  gall  bladder. 

Tre.\tment. — In  the  medical  treatment  the  [>atient  should  be  encour- 
aged to  drink  large  ciuaiuities  (»f  water,  for  ihe  ])nrpose  of  Hushing  ant 
washing  out  the  gall  bladder  and  ducts.  At  the  same  time  the  bowels  shoub 
be  kept  thoroughly  of)en  with  salines,  and  the  patient  ]nit  upon  a  light  non- 
stimulating  diet.  If  the  sym])toms  art  not  relieved  in  a  few  days  the  gal 
bladder  should  be  draine.l.  In  some  ca>es  it  is  necessary  also  to  drain  th< 
common  duct. 

HERNIA. 

By  this  is  meant  the  pnarnsi  v.  of  nny  viscns  from  its  natural  cavit\ 
through  a  normal  or  artiticiai  openiiiL;  ni  the  parietes.  This  condition  ma> 
affect  not  only  the  abdoim'nal  viscera,  hut  al>o  the  contents  of  the  crania 
and  thoracic  cavities.  liy  the  term  hernia,  used  witliout  a  cjualifying  adjec- 
tive, is  meant  the  i)rotru<i<.n  of  some   viscus   from  the  abdominal   cavit> 


584  ACCIDENTS   AND   SURGICAL   AFFECTIONS   OF   THE   ABDOMEN 

through  the  surrounding  parietes.  This  protrusion  is  commonly  known 
as  a  rupture. 

Hernia  most  frequently  occurs  at  those  places  where  the  abdominal 
parietes  are  weakened  by  the  passage  of  such  structures  as  the  spermatic 
cord  or  the  round  ligament  of  the  uterus,  through  the  inguinal  canal,  or  by 
the  passage  of  the  vessels  and  nerves  beneath  Poupart's  ligament,  (crurjil 
canal),  or  at  the  umbilicus.  A  hernia  may  also  occur  at  the  obturator  fora- 
men, sciatic  notch,  through  the  diaphragm,  or  at  various  other  points. 

Etiology. — Hernia  is  more  frequent  in  males  than  in  females. 

The  majority  of  cases  occur  in  childhood  or  young  adult  life  in  conse- 
quence of  the  nonobliteration  of  the  funicular  process  of  peritoneum,  which 
in  the  male  accompanies  the  testicle  in  its  descent  into  the  scrotum ;  and  in 
the  female  the  nonobliteration  of  flie  process  of  peritoneum  which  accom- 
panies the  round  ligament  to  the  labia  majora. 

The  umbilicus  is  not  infrequently  imperfectly  developed,  leading  to 
hernia ;  or  there  may  be  faulty  development  along  the  linea  alba,  favoring 
the  formation  of  a  hernia.  The  diaphragm  may  also  be  congenitally  de- 
ficient, and  lead  to  a  protrusion  of  some  of  the  abdominal  viscera.  It  is 
also  held  that  there  is  an  hereditary  predisposition  to  hernia  in  about  one- 
third  of  the  cases. 

Any  condition  which  weakens  the  abdominal  wall  or  increases  intra- 
abdominal pressure  is  likely  to  cause  a  hernia.  Violent  exercise,  the  lifting 
of  heavy  weights,  bronchitis,  wiiooping  cough,  constipation  and  pregnancy, 
all  increase  markedly  at  times  the  intra-abdominal  pressure,  and  exert  great 
force  upon  the  weak  parts  in  the  abdominal  parietes. 

Anatomy. — A  hernia  consists  of  a  sac  and  its  contents.  The  sac  is 
a  pouch  of  peritoneum  which  has  been  pushed  through  one  of  the  hernial 
canals,  or  it  may  be  the  process  of  peritoneum  which  descends  with  the 
testicle  or  round  ligament  and  is  not  subsequently  obliterated.  This  un- 
obliterated  process  of  peritoneum  leading  to  hernia,  occurs  only  in  the  in- 
guinal canal.  The  former  is  known  as  an  acquired  inguinal  hernia  and  the 
latter  as  a  congenital  inguinal  hernia. 

The  sac  consists  of  two  portions,  a  neck  and  a  fundus  or  body.  The 
neck  is  the  constricted  portion  which  corresponds  to  the  hernial  canal.  The 
large,  expanded  part  of  the  sac  is  known  as  the  iDody.  The  opening  of  the 
neck  into  the  abdominal  cavity  is  known  as  the  mouth.  The  sac,  as  the 
result  of  pressure,  irritation  or  inflammation,  often  becomes  greatly  changed 
in  appearance.  At  first  it  is  reducible  with  its  contents,  but  it  soon  acquires 
adhesions  to  the  surrounding  structures,  and  becomes  thickened  as  the  re- 
sult of  an  inflammatory  exudate.  The  contents  of  the  sac,  especially  if  this 
is  omentum,  frequently  becomes  attached  to  the  sac  by  adhesions.  When 
tiie  contents  is  made  up  entirely  of  bowel,  it  is  known  as  an  enterocele,  and 
when  it  consists  of  omentum,  it  is  known  as  an  epiplocele ;  when  both  are 
present  it  is  known  as  an  entero-epiplocele.  The  cecum,  appendix,  ovary 
or  bladder  has  occasionally  been  found  in  a  hernial  sac. 

Diagnosis. — This  is  made  by  considering  the  following  points:  There 
occurs  in  one  of  the  hernial  openings,  or  at  the  site  of  a  previous  incision, 
a  round  or  pyriform  swelling,  which  increases  in  size  when  the  patient 
stands,  and  often  disappears  when  he  lies  down.    The  swelling  increases  in 
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size,  becomes  tense  and  gives  an  impulse  on  coughing ;  and  if  composed  oi 
intestine  is  usually  round,  elastic,  may  be  tympanitic  and  gives  a  gurgling 
sound  when  reduced.  An  epiplocele  feels  doughy,  and  somewhat  irregulai 
upon  examination;  it  is  dull  upon  percussion  and  gives  but  slight  impulse 
on  coughing.  If  the  hernia  disappears  when  the  patient  lies  down  it  usually 
reappears  when  he  stands,  leans  forward,  coughs  or  strains.  In  many  cases 
a  hernia  does  not  readily  descend  unless  the  patient  coughs  violently  oi 
strains  severely. 

SPECIAL  POKHS  OF  HERNIA. 
DraUINAL  HERNIA. 

In  everj-  one  hundred  cases  of  hernia  eighty-four  are  said  to  be  in- 
guinal. By  this  term  is  meant  a  pnitrusion  which  occurs  along  the  inguinal 
canal.  If  the  protrusion  dues  not  extend  beyond  the  external  ring  it  is 
known  as  a  bubonocele,  or  incomplete  inRuinal  licrnia.  If  it  extends  into  th< 
scrot'.im  it  is  known  as  a  complete  or  scrotal  hernia. 

There  are  two  principal  varieties  of  injjniinal  hernia,  the  oblique  and 
the  direct  In  the  obUque  the  intestine  descends  along  the  inguinal  canal 
entering  at  the  internal  ring  and  emcrginfj  at  (lie  external.    The  deep  epigas- 
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This  covering  or  sac  is  increased  in  size  liv  |ire>snre 
the  abdominal  peritoneum  'Fig.  312). 

Congenital  inguinal  lierniu  is  due  U<  tlic  nuncio 
process.  This  form  of  hernia  may  occur  at  any  tirtie 
though  it  is  rare  after  infancy.  In  this  variety  of  hen 
cesa  constitutes  the  sac  (Fig.  312). 
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IHFANTILE  HERNIA. 

In  this  variety  the  funicular  process  is  shut  off  at  the  internal  ring,  bu 
remains  open  below  and  in  communication  with  the  tunica  vaginalis.  In  thi 
form  there  is  a  distinct  sac  derived  from  the  abdominal  peritoneum  whicl 
lies  behind  or  invaginates  the  funicular  process. 

DIKBCT  mOITINAL  HEBNIA. 

In  this  variety  the  protrusion  is  direct  through  the  abdominal  wall,  t< 
the  external  ring.  It  passes  through  what  is  known  as  Hesselbach's  triangle 
which  is  bounded  externally  by  the  epigastric  artery,  internally  by  the  oute 
border  of  the  rectus  muscle,  and  below  by  Poupart's  ligament. 

INTERSTITIAL  HERNIA. 

In  consequence  of  some  obstruction  to  the  onward  passage  of  the  sa< 
in  the  occurrence  of  an  inguinal  hernia,  or  as  the  result  of  unsuccessful  ef 
forts  at  reduction,  the  sac  is  forced  out  of  its  natural  channel  and  into  th( 
surrounding  structures. 

Three  varieties  of  interstitial  hernia  arc  described:  First,  the  extra 
peritoneal,  in  which  the  sac  passes  between  the  transversalis  fascia  and  th< 
peritoneum.  It  is  difficult  or  impossible  to  recognize  this  form  by  examina 
tion,  as  there  is  an  absence  of  external  swelling.  Second,  the  intraparietal 
where  the  sac  makes  its  way  between  the  internal  and  external  oblique 
muscles.  Third,  the  extraparietal  form,  in  which  the  intestine  on  escaping 
from  the  external  ring,  passes  outward  along  Poupart's  ligament  (Fig.  313) 

Coverings  OF  an  Ixr;LiNALHKRM.\. —  j-'rom  without  inwards  these  are 
First,  integument;  second,  su])erficial  fascia;  third,  intercolumnar  fascia 
fourth,  cremaster  muscle;  fifth.  tran>vcTsalis  fascia;  sixth,  subserous  areola 
tissue;  seventh,  peritoneum   TFig.  314). 

In  congenital  hernia  the  coverin;.(>  arc  the  same,  t*xcci)t  that  the  tunic; 
vaginalis  constitutes  the  hernial  sac. 

In  infantile  hernia  the  sac  passes  down  bdiind  funicular  ])rocess.  Con 
sequently,  in  operating,  the  two  peritoneal  covcrinj^s  of  the  funicular  pro 
cess  must  be  divided  befon-  the  hernial  >ac  i>  reached. 

In  an  operation  for  hernia  it  is  (lifficiilt  or  ini|>os>ible  to  differentiate  al 
of  these  various  coveri nii^s. 

In  direct  inguinal  hernia  the  j)rotrn^ion  is  in  I  le^>eil)acirs  trian^de,  aiu 
if  it  occurs  outside  of  the  conir)ine<l  tension  th<'  coverings  are  the  >aine  as  ii 
oblique  inguinal  hernia,  if  the  pr;triisi(,n  earrie-  the  conjoined  tendon  be 
fore  it,  this  structure  will  take  the  jilact-  (f  the  creinaster  ninsele.  in  j^rac 
tically  all  cases  of  inj:;uinal  hernia.  th<-  cor^l  in\<st>  the  lu-rnial  sac  njjon  th< 
outside. 

Dl.\GNOSlS  OF  Inoiixai.  1Ii.i<m\.  (  )]](■  i,\  th<-  characteristic  s\nij)toin 
is  the  appearance  in  the  in;.;ninal  canal,  or  -(Total  nL:ion.  of  a  ^dohnlar,  elastic 
tumor,  which  shows  wht  n  the  jntirnt  -tan'U  nj>  ami  'lisapjM-ar-  when  h< 
lies  down.  In  hernia  there  i-  ari  iiiii-nN"  on  <  oni/hin:,^  tran  nnttcj  to  th< 
lingers  placed  over  the  sac.  When  the  Int. -tin'-  i->  r<r|n(  ed  it  ;^'oc^  ha<  k  wit! 
a  gurgling  sound.  In  either  intestinal  or  ..n:ental  h'-rnia  a  «  or'l  of  considf^r 
able  size  can  be  felt  filling  the  in;rnni:il  r.-mal.  in  an  irierhinhle  hernia  ; 
majority  of  these  s\mj;tom-  are  ;,re>'i;t.      \  part  nf  the  tninor  ina-i.   be  re 
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guinal  canal  is  empty.  There  is  little  or  no  impulse  on  coughing.  An  oper 
funicular  process  may  fill  with  a  seyous  fluid  when  the  patient  stands  anc 
empty  itself  when  he  lies  down.  It  fills,  however,  from  below  upwards 
fluctuates,  and  the  inguinal  canal  is  emptied. 

Enlarged  inguinal  glands  have  frequently  been  mistaken  for  hernia 
but  the  glands  do  not  change  their  position  or  form  when  the  patient  ij 
recumbent,  cannot  be  made  to  disappear,  receive  no  impulse,  and  the  hernia 
canal  is  empty. 

A  varix  of  the  internal  saphenous  vein  may  be  mistaken  for  hernia,  i 
may  practically  disappear  when  the  patient  lies  down,  to  recur  when  hi 
stands.  The  varix,  however,  is  nodular,  bluish  and  associated  usually  wit! 
varicosities  in  the  saphenous  vein,  the  inguinal  canal  is  empty,  and  then 
is  an  absence  of  impulse  on  coughing.  Proximal  pressure  while  the  patien 
is  lying  down  will  cause  a  partial  or  complete  reappearance  of  the  varix. 


Fig-  315. 


Fig.  316. 


Varicocele  has  been  mistaken  for  liernia  ;  but  here  the  inguinal  cana 
is  empty  and  there  is  absence  of  impulse.  The  varicocele  also  disappear 
largely  when  the  patient  lies  down :  but  if  the  fin^aT  he  placed  fimily  ove 
the  external  ring  and  the  patient  instructed  to  stand  up  the  varicocele  wil 
reappear,  which  is  not  the  case  with  a  hernia.  This  is  also  true  of  a  varix 
A  varicocele  will  present  a  "bag-of-wonns"  feel. 

A  retained  testicle  may  also  be  mistaken  for  inj^^uinal  hernia,  but  if  tli 
scrotum  is  examined  the  absence  of  the  testicle  will  be  noticed. 

Treatment  of  Incu/ixai.  Hernia. — This  i«;  palliative  or  radical.  Ii 
the  palliative  treatment  a  truss  is  ap[)liefl.  In  infants  and  youn^  children  ; 
cure  is  verv  often  obtainerl  hv  the  wearinir  <>f  a  proner  tru^s  for  from  thre 
to  six  months.  The  trus^  causes  a  ])lastic  exudate  between  the  opposc< 
serous  surfaces  and  the  neck  of  the  sac,  which  joins  them  together,  causinj 
obliteration.  In  adults  a  cure  can  rarelv  be  obtained  bv  th 
wearing   of    a    truss.      A    suitable    truss    nmst  be   selected   for  each  in 
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as  a  wliite  membrane  imbedded  in  areolar  tissue  on  the  internal  Mirfao 
the  cord.     The  sac  is  now  exposed  and  freed  from  tlic  surnmndint;  slnu 
tures  up  to  the  internal  ring.    I  f  it  is  empty  :    ' 


s  transfixed  at  this  i 


then  removed.  If  it  cimtai 
dition  being  fretjuent.  tlic 
off,  divided  distally,  and  r 
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removed.  The  vessels  which  bleed  are  ligated  with  nonchromicised  catgut, 
and  the  hemostatic  forceps  removed.  The  cord  is  freed,  surrounded  with  a 
piece  of  gauze  and  held  out  of  the  wound.  The  external  oblique  is  separated 
from  the  internal  oblique  and  drawn  upward  with  a  retractor.  Poupart's 
ligament  is  freely  exposed  and  drawn  upward  with  toothed  or  hemostatic 
forceps.  The  left  forefinger  with  its  palmar  surface  upwards  is  then  in- 
serted at  the  lower  angle  of  the  wound  and  pushed  beneath  the  transversalis 
and  internal  oblique  muscles.  Commencing  at  the  lower  angle  of  the  wound, 
a  curved  needle  carrying  a  strong,  chromicized  catgut  thread  is  passed 
through  Poupart's  ligament,  one-eighth  of  an  inch  from  its  upper  border, 
and  then  made  to  transfix  a  good  portion  of  the  arching  border  of  the  in- 
ternal oblique  and  transversalis  muscles,  over  the  index  fiuger.  The  needle 
is  then  carried  backwards  and  made  to  transfix  Poupart's  ligament  about 
one-eighth  of  an  inch  from  the  original  point  of  insertion.  The  thread  is 
drawn  snugly  and  knotted.  These  sutures  are  placed  about  one-quarter  of 
an  inch  apart,  and  are  continued  upwards  until  the  internal  ring  is  narrowed 
to  the  requirements  of  the  cord.  These  sutures  drag  the  internal  oblique 
and  transversalis  over  against  the  shelving  portion  of  Poupart's  ligament  and 
completely  obliterate  the  weak  spot  below  the  normal  internal  ring.  The 
external  oblique  is  then  united  to  the  top  of  l^oiipart's  ligament  with  chrom- 
icized catgut  sutures,  the  cord  laid  down,  and  the  skin  and  supferficial  fascia 
united  with  interrupted  silkwonn  gut  sutures  (Figs.  319  and  320).  A  large 
compress  and  suitable  bandage  are  then  applied.  In  cases  in  which  the 
cremaster  muscle  is  well  developed,  it  may  be  united  with  catgut  as  the  first 
step  in  the  procedure. 

With  present  methods  of  operating,  recurrences  are  very  rare. 

FEMORAL  HERNIA. 

This  is  never  congenital  and  rarely  occurs  before  puberty.  By  femoral 
hernia  is  meant  the  condition  in  which  the  intestine  or  omentum  passes  out 
of  the  abdomen  through  the  femoral  or  crural  canal.  The  condition  is  most 
frequent  in  women,  in  consequence  of  the  width  of  the  pelvis  and  the  greater 
space  beneath  Poupart's  ligament.  The  femoral  or  crural  canal  constitutes 
the  inner  compartment  of  the  femoral  sheath,  and  is  situated  on  the  inside  of 
the  femoral  vein  and  beneath  P^oupart's  ligament.  It  is  from  one-quarter  to 
one-half  inch  in  length  on  its  anterior  surface  and  extends  from  Gimbemat's 
ligament  above  to  the  saphenous  opening  below.  The  femoral  ring  is  the 
upper  opening  of  the  femoral  canal,  and  has  a  transverse  diameter  of  about 
half  an  inch.  The  opening  is  normally  closed  by  the  septum  crurale.  The 
lower  opening  is  closed  by  the  cribriform  fascia  (Fig.  321). 

The  intestine  in  passing  through  the  femoral  canal  is  situated  beneath 
Poupart's  ligament  'on  the  inside  of  the  femoral  vein  and  between  the  vein 
and  the  falciform  process  of  Gimbernat's  ligament.    Posteriorly  is  the  pubis. 

Coverings  of  a  Femoral  Hernia. — From  without  there  are  found  (i) 
integument,  (2)  superficial  fascia,  (3)  cribriform  fascia,  (4)  crural  sheath, 
(S)  septum  crurale,  (6)  subserous  areolar  tissue,  (7)  peritoneum. 

A  femoral  hernia  does  not  so  frequently  contain  omentum  as  does  an 
inguinal  hernia,  but  it  is  much  more  likely  to  become  strangulated,  in  con- 
sequence of  the  unyielding  nature  of  the  surrounding  parts. 
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down.     Femoral  heniia  is  most  frequent  in  women  who  are  over  twenQ 
five  years  of  age. 

Diagnosis.. — Differentiation  from  Inguinal  Hernia.    A  hernia  into  t 
canal  of  Nuck  occurs  with  especial  frequency  in  young  women.     The  i 
portant  points  of  differentiation  are  that  in  inguinal  hernia  the  tumor  i^ 
above  Poupart's  ligament,  is  oblong,  and  its  long  axis  lies  in  the  direction 
of  the  ligament.    Femoral  hernia  must  occasionally  be  differentiated  from  a 
psoas  abscess,  which  points  beneath  Poupart's  ligament.     In  psoas  absces 
there  will  have  been  symptoms  of  spinal  disease  with  loss  of  flexibility,  whtlfl 


the  protruding  portion  of  the  abscess  will  fluctuate  and  the  patient  wiU  ortfi 
narily  suffer  from  slight  fever.    The  process  is  to  be  diflferentiated  also  fr 
varix  of  the  internal  saphenous  vein,  and  from  enlarged  lymphatic  glai 
and  small  fatty  tumors. 

The  differential  symptoms  for  these  conditions  are  practically  the  sann 
as  those  given  under  the  head  of  inguinal  hernia. 

The.\tment. — This  is  palliative  or  radical. 
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The  palliative  treatment  consists  in  the  application  of  a  suitable  truss. 
The  pad  is  to  be  applied  below  Poupart's  ligament  and  over  the  femoral 
canal. 

Radical  Treatment. — In  consequence  to  the  liability  to  strangulation 
and  the  further  fact  a  cure  is  rarely  attained  by  the  wearing  of  the  truss, 
operation  should  be  recommended  in  all  cases  except  where  the  patients 
are  old  or  suffering  from  some  incurable  disease. 

Technic  of  Operation. — The  sac  is  exposed  either  by  a  perpendicular 
incision,  or  one  carried  along  Poupart's  ligament.  It  is  then  isolated,  opened, 
its  contents  reduced,  the  sac  transfixed  at  its  neck,  ligated  and  removed. 
The  inner  portion  of  Poupart's  ligament  is  then  firmly  united  to  the  pubic 
portion  of  the  fascia  lata  and  to  the  pectineus  muscle  by  two  or  three  quilted 
sutures  of  strong  chromicized  catgut. 

In  the  Fabricius  operation,  which  may  be  strongly  recommended  in 
femoral  hernia,  the  falciform  process  is  divided  along  l*oupart's  ligament, 
the  vessels  retracted  outwards  and  the  inner  portion  of  Poupart's  ligament 
firmly  sutured  to  the  origin  of  the  pectineus  muscle.  Tliese  sutures  should 
get  a  good  hold  of  the  fascia,  muscle  and  periosteum. 

HEENIA  IN  THE  CANAL  OF  NUCK. 

Processes  of  peritoneum  in  females  descend  before  ])irth  with  the  round 
ligament  through  the  inguinal  canal  to  the  labia  niajora.  These  peritoneal 
processes  frequently  remain  open  and  are  often  the  site  of  hernias.  They 
are  frequently  double,  seldom  bec<.>!iie  strangulated,  occur  in  infants,  young 
girls  and  young  women,  and  usually  before  the  twenty-fifth  \ear  of  age. 

A  hernia  into  the  canal  of  Xuck  is  to  he  difi'erenliated  from  a  femoral 
hernia  bv  the  fact  that  the  former  is  often  cnnL^enital,  or  occurs  in  children 
or  young  adults,  is  often  double.  seMoni  becomes  strangulated  and  is  situ- 
ated in  the  inguinal  canal  and  above  Poupart's  lii^anient. 

Treatment. — The  inguinal  canal  is  laid  <)])en  ])y  an  incision,  the  small 
sac  isolated  from  the  surrotniding  structures,  heated  and  removed.  The 
parts  are  then  united  as  in  the  oj)erati<»n  for  the  radical  ciu-e  of  an  inguinal 
hernia. 

UMBILICAL  HERNIA. 

Three  forms  of  umbilical  hernia  have  been  de-cribed:  h'irst,  con^eni- 
tal  umbilical  hernia,  in  which  there  i^  failure  of  closure  of  the  abdominal 
walls,  with  protrusion  of  the  intestines  or  omenttini  into  the  cord. 

In  the  treatment  of  cases  which  are  not  marked,  after  reduction,  the 
cord  should  be  ligated  close  to  the  abdominal  wall,  a  small  bit  of  gauze 
placed  over  the  stump  atid  the  recti  mti-cles  drawn  t«tL;ether  by  a  long  stri]) 
of  adhesive  plaster.  ( )ver  this  a  compress  an<l  baTidage  .shoidd  be  applied. 
In  severe  cases  where  the  opening  is  large,  the  sac  may  be  opened  after 
ligating  the  cord  and  the  abdominal  walls  brought  together  by  a  few  inter- 
rupted sutures. 

Second,  umbilical  hernia  of  infants.  This  occtirs  tistially  some  months 
after  deliverv  and  is  due  to  the  giving  wav  of  the  cicatrix  as  the  result  of 
excessive  crying,  straining  at  stool,  r^r  while  passing  urine,  in  consecpience 
of  phimosis. 


59^  ACCIDENTS   AND  SURGICAL   AFFECTIONS  OF   THE   ABDOMEN 

The  treannent  should  consist  in  regulating  the  bowels,  doing  a  cir- 
cumcision if  indicated,  and  drawing  the  abdominal  walls  together  by  a  strip 
of  adhesive  plaster. 

Operative  measures  in  these  cases  are  almost  never  indicated. 

Third,  umbilical  hernia  oi  adults.  In  these  cases  there  is  a  protrusion 
of  the  intestine  or  omentum  just  above,  below,  or  at  the  site  of  the  umbili- 
cus. The  umbilicus  is,  however,  practically  always  involved  in  the  pro- 
trusion. The  condition  occurs  with  few  exceptions  in  women  who  have 
borne  children,  and  especially  in  those  who  are  very  fleshy.  The  sac  in 
some  cases  reaches  an  enormous  size,  while  the  skin  is  often  very  much 
thinned  and  at  times  inflamed  or  ulcerated.  The  peritoneal  sac  is  often  very 
much  thickened.  The  contents  of  the  sac  is  usually  made  up  of  intestine 
and  omentum.  The  hernia  is  ordinarily  irreducible,  in  consequence  of  the 
adhesions  between  the  omentum  and  sac.  or  between  the  coils  of  intestine. 
In  these  cases  the  recti  muscles  are  forced  wide  apart  and  the  abdominal 
wall  is  usually  pendulous. 

Treatment. — Palliative  treatment  consists  in  giving  the  sac  and  ab- 
dominal wall  suppv^rt  by  a  well-titting  bandage. 

The  operative  technique  formulated  by  the  Mayos,  is  excellent  for  this 
class  oi  ca>cs.  The  sac  is  surrounded  by  two  curvilinear  incisions  with 
their  loni:  axis  across  the  abdiMiien.  These  are  deepened  until  the  base  of 
the  sac  is  exposcil.  The  sac  is  then  opened,  the  attached  omentimi  ligated 
and  cut  away,  aiul  the  contents  reduced.  The  opening  is  then  closed  trans- 
versely, first  the  pcrit.Miouiii  and  then  the  fascia,  which  is  made  to  overlap, 
and  tiiially  ilio  su]HTtioial  fascia  and  skin.     The  results  by  this  method  are 


most  irratiivm^" 


VENTRAL  HERNIA. 


]>y  this  icrni  is  mcain  a  j^rotrusion  of  intestine  or  omentum  through 
the  abdominal  walls  at  some  site  <.»tlKT  than  at  the  hernial  ring.  Ventral 
hernia  ni«.>st  freiiiKiuly  occurs  at  the  site  of  a  previous  o^jeration,  in  conse- 
(juence  of  the  i^ivini;  way  of  the  cicatrix.  It  is  not  unusual  following  the 
drainage  i^i  an  ai)]K'ndiccal  ahscess. 

Tkkat.mknt. —  If  a  compress  and  ])roperly  fitting  abdominal  binder 
do  tioi  i^^ive  rcHcf  and  the  sac  i^  increasing  in  size  and  causing  discomfort, 
an  operation  should  he  undertaken. 

In  the  o])erative  treatment  the  sac  should  be  dissected  out  and  tlie 
N\«»nnd  united  hy  internijued  tier  sutures. 

OBSTRUCTED  HERNIA. 

I  his  c.nidition  occurs  in  conse(]ucnce  of  the  arrest  of  the  fecal  current 
III  '.oiiie  |M»]tion  of  the  intestine  Contained  in  the  hernial  sac.  It  may  be 
due  Im  I  he  aecunmlation  of  hardened  feces,  undigested  food,  or  to  the  arrest 
oi  Imi.  ii;ii  hjMJies  in  the  howel.    The  arrest  of  the  fecal  current,  and  the  in- 

•  l«i-.-.,jii.«u  oi  the  intestinal  coiuents  may  follow  adhesions,  Hexures  or  angu- 
liiwMi.  oi  ihe  howel;  and  while  most  frequently  found  in  the  large  bowel, 
\\\.\\  y>\\\\\  Ml  the  small  intestine. 

\\u    '.Miiptoiiis  are  ])ain,  increase  in  size  and  tension  of  the  hernial 

•  »^     i>  u»  ei  aiul  Nomitin^,  with  constipation.     The  symptoms  are  compara- 
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lively  mild,  and  are  usually  readily  overcome  by  giving  warm  injections 
composed  of  soap  and  water,  until  the  bowels  have  been  thoroughly  un- 
loaded. Ordinarily  from  one  to  two  quarts  of  water  should  be  injected 
at  each  sitting,  or  as  much  as  the  patient  can  retain  for  a  short  period.  If 
the  hernial  sac  is  not  over-sensitive  it  may  be  gently  manipulated  to  favor 
the  onward  movement  of  the  intestinal  contents. 

STRANGULATED  HERNIA. 

By  this  is  meant  the  constriction  of  the  hernial  contents,  intestine  or 
omentum,  to  such  a  degree  as  to  arrest  the  circulation  of  the  blood.  While 
obstruction  to  the  fecal  current  is  usually  complete  it  is  not  necessarily  so, 
as  in  Littre^s  or  Richter's  hernia,  where  either  a  diverticulum  or  a  portion 
of  the  bowel  alone  is  strangulated,  and  in  omental  hernia,  where  only  the 
omentum  is  implicated. 

A  strangulation  at  the  abdominal  rings  occurs  in  one  of  two  ways  (a), 
cither  the  hernia  becomes  strangulated  at  tlie  point  of  its  escape  from  the 
abdomen,  in  consequence  of  the  intestine  being  protruded  with  force 
through  one  of  the  hernial  rings,  or  (b),  it  occurs  in  old  hernias  in  conse- 
quence of  an  additional  knuckle  of  intestine,  portion  of  omentum,  or  intes- 
tinal contents  being  impelled  with  great  force  into  the  hernial  sac.  In 
recent  hernias  the  constriction  occurs  at  the  unyielding  hernial  ring — usually 
the  internal.  In  old  cases  the  neck  of  the  sac,  being  thick  and  unyielding, 
is  usually  the  site  of  the  stricture. 

Pathological  Anatomy. — With  strangulation  of  an  intestinal  coil 
the  fecal  current  is  first  arrested,  then  the  venous  circulation  and  finally 
the  arterial.  With  the  arrest  of  the  venous  circulation  the  intestine  becomes 
deeply  congested,  and  of  a  dark-brown  or  black  color.  As  the  result  of 
the  obstructed  circulation  a  serous  exudate,  often  amounting  to  several 
ounces,  usually  occurs  within  the  sac.  The  exudate  is  at  first  clear,  but 
later,  and  especially  if  severe  taxis  is  practised,  or  if  the  process  is  allowed 
to  go  many  hours  unrelieved,  it  becomes  bloody.  The  intestinal  coil,  so 
long  as  its  vitality  is  retained,  remains  smooth,  has  a  glistening  surface 
and  is  elastic.  With  the  loss  of  vitality  the  peritoneal  surface  becomes 
rough,  and  its  lustre  and  elasticity  disappear.  Grayish  spots  of  necrosis 
or  gangrene  with  perforation  may  occur.  The  mesenteric  vessels  may  at 
times  be  felt  as  thickened,  hard,  thrombosed  cords.  In  consequence  of  the 
strangulation,  effects  of  taxis,  lessened  vitality  or  gangrene  of  the  intestine, 
the  micro-organisms  and  their  ptomaines  within  the  intestine  may  pass 
through  its  walls,  infecting  the  serous  or  bloody  exudate,  and  even  the 
tissues  outside  of  the  sac.  In  these  cases  the  contents  of  the  sac  is  quite 
offensive.  A  strangulated  piece  of  omentum  may  retain  its  vitality  by 
forming  adhesions  to  the  sac.  If  gangrene  supervenes  the  intestine  becomes 
gray  or  brown  in  color  and  friable. 

Symptoms  of  STRAxr.uLATiox. — These  have  already  been  given  under 
the  head  of  obstruction  of  the  bowels,  and  are  sudden,  intense,  often  agon- 
izing pain  situated  at  the  site  of  the  stricture  and  from  there  extending  over 
the  abdomen.  This  pain  is  associated  with  shock,  nausea,  vomiting  and 
obstinate  constipation.  At  one  of  the  hernial  rings  a  tense,  very  painful 
tumor  makes  its  appearance,  coincident  with  the  pain.     Where  strangula- 
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tion  suddenly  occurs  the  sac  will  at  ooce  become  hard,  tense,  and  the  site 
of  a  severe  pain.  If  the  strangulation  is  not  relieved  the  pulse  becomes 
rapid  and  weak,  the  abdomen  distended,  the  muscles  tense,  and  the  vomiting 
fecal.  With  the  occurrence  of  gangrene  the  pain  diminishes  or  disappears 
and  the  patient  rapidly  grows  weaker  and  finally  at  the  end  of  six  or  seven 
days  dies  from  exhaustion  in  consequence  of  the  inability  to  take  food, 
tlie  vomiting,  the  pain  and  loss  of  sleep,  aided  by  the  toxemia  and  possibly 
peritonitis   (Fig.  323). 

Strangulation  in  an  epijilocele  is  rare,  the  symptoms  less  marked,  often 
quite  indefinite,  and  the  prognosis  less  grave. 

Trkatmkn'T. — This  consists  in  effecting  rt'<luction  by  taxis  or  by 
operation,  liy  taxis  is  meant  the  manipulation  of  the  tumor  so  as  to 
effect,  if  possible,  the  relief  of  the  strangulation  and  the  replacement _of 
the  intestine  within  the  abiloniinal  cavity.  In  performing  taxis  the  patient 
should  lie  upim  his  back,  i>referably  upon  a  hard  mattress,  with  the  head 
supported  hy  a  pillow,  the  knce.'i  drawn  uii  and  the  ihigh  on  the  affected 
side  adductcd.    Sometimes  it  is  dcsiraliie  to  elevate  the  pelvis.    In  perform- 
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there  is  a  desire  to  avoid,  if  possible,  an  operation,  the  patient  should  be 
given  a  full  dose  of  morphine  h>'poderniically.  If  the  symptoms  are  not 
especially  acute  he  may  be  left  for  a  few  hours,  when  gentle  taxis  is  again 
resorted  to.  I  have  known  morphine  to  succeed  after  taxis  has  failed,  in 
a  goodly  number  of  instances.  Ordinarily  if  one  does  not  readily  succeed 
by  taxis,  an  operation  should  be  performed  without  delay.  While 
the  operation  for  the  radical  cure  of  hernia  is  almost  without  mor- 
tality, that  for  strangulated  hernia  has  a  mortality  of  from  sixteen  to  twenty- 
five  per  cent.  This  high  mortality  is  very  largely  due  to  the  delay  in  oper- 
ating, and  to  the  use  of  unjustifiable  force  in  taxis. 

Operation. — The  technique  is  very  much  the  same  as  that  for  the 
radical  cure  of  hernia.  The  sac  is  exposed  by  a  proper  incision  and  freed 
as  far  as  the  internal  ring.  The  sac  is  then  opened,  the  fluid  allowed  to 
drain  oflF,  and  the  sac  and  its  contents  cleansed  with  an  antiseptic  solution. 
Following  this  the  intestine  is  carefully  examined.  If  it  is  clearly  visable 
the  stricture  is  divided.  This  can  usually  be  readily  accomplished  by  in- 
serting the  tip  of  the  left  finger  into  the  licrnial  ring,  when  a  hernial  knife 
is  passed  flatwise  along  the  finger,  until  its  tip  passes  through  the  ring, 
vrhen  the  edge  of  the  knife  is  turned  against  the  stricture  and  the  ring 
divided  with  a  sawing  motion.  In  some  cases  it  may  be  convenient  to  pass 
a  grooved  director  through  the  ring,  in  place  of  the  finger,  and  uix^n  this 
the  knife  is  inserted  and  the  stricture  divided.  In  inguinal  hernia  the  in- 
cision is  made  upwards  f(^r  the  purpose  of  avoiding  wounding  the  deep 
epigastric  artery.  In  femoral  hernia,  it  is  made  inwards,  the  falciform 
process  of  Gimbernat's  ligament  being  divided.  After  division  of  the  stric- 
ture, the  intestine  is  reduced  and  the  wound  closed  as  in  any  operation  for 
the  radical  cure  of  hernia.  Ordinarily  if  the  strangulation  has  existed  for 
several  hours,  it  is  best  to  drain  the  ck-eper  parts  oi  the  wound  by  a  wick 
of  gauze,  as  infection  is  very  frecjuently  present  at  the  time  of  operation. 
If  the  intestine  is  very  dark,  and  there  is  a  question  as  to  its  vitality,  the 
stricture  should  be  divided  and  hot  compresses  applied.  If  the  color  does 
not  improve  and  the  intestine  becomes  in  a  measure  flaccid  and  loses  some- 
thing of  its  lustre,  it  should  bo  resected.  In  doing  this,  the  rings  must 
be  still  further  divided,  atid  the  constrictetl  portion  drawn  well  into  the 
wound.  The  mesentery  corres])on(ling  to  the  necrosed  area  is  then  ligated, 
the  intestine  clamped  ott  on  either  side  and  the  j^angrenous  area  excised. 
The  two  ends  mav  then  be  united  bv  the  use  of  the  Murphv  button  or  bv 
silk  sutures. 

If  after  cleansing  the  sac  and  contents  the  intestine  is  found  perfor- 
ated or  clearly  gangrenous,  one  of  two  methods  may  be  adopted.  If  the 
condition  of  the  patient  will  not  permit  of  a  pn)longe(l  operation,  or  the  sur- 
geon has  not  the  necessary  materials  at  hand,  the  intestine  is  freely  incised, 
the  stricture,  if  necessary,  dilated  so  as  to  atT«>rd  good  drainage,  and  an 
artificial  anus  established. 

If  a  resection  is  determined  upon  the  infecte<l  or  perforated  loop  and 
sac  must  be  carefully  disinfected,  the  looj)  surrounded  with  gauze  so  as 
to  protect  the  general  peritoneal  cavity,  when  the  stricture  is  divided,  the 
intestine  drawn  into  the  wound  and  the  gangrenous  portion  resected. 
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raPLAHED  HERNIA. 

This  is  one  in  which  the  overlying  structures  are  in  a  state  of  inflam- 
mation. The  condition  may  be  due  to  a  variety  of  causes.  The  process  may 
have  its  origin  in  a  loop  of  intestine  which  has  become  infected,  gangrenous 
or  perforated.  Infection  may  come  from  without  or  may  be  the  indirect  re- 
sult of  taxis. 

Treatment. — If  an  inflamed  hernia  is  strangulated,  taxis  is  not  per- 
missible, but  the  surgeon  should  proceed  at  once  to  operation.  An  inflamed 
hernia  which  is  not  strangulated  should  be  treated  by  the  application  of  hot 
antiseptic  compresses,  or  possibly  by  the  application  of  ice.  If  pus  forms 
the  part  should  be  freely  incised. 

IRREDUCIBLE  HERNIA. 

This  is  one  in  which  the  contents  of  the  sac  cannot  be  reduced  except 
by  operative  measures.  This  is  the  result  either  of  adhesions  between  the 
omentum  and  sac,  or  in  consequence  of  adhesions  between  intestinal  coils 
within  the  sac.  In  a  strangulated,  irreducible  hernia,  taxis  is  not  permis- 
sible. The  wearing  of  a  truss  is  likewise  interdicted  in  irreducible  hernia, 
in  consequence  of  the  injury  which  may  be  inflicted  by  the  pad.  Irreducible 
hernia  should  be  treated  by  operation,  unless  occurring  in  the  aged  or  in 
patients  suffering  from  incurable  disease.  No  other  treatment  is  permis- 
sible. 

THE  PERSISTENCE  OF  PAIN.  VOMITING  AND  CONSTIPATION  AFTER  AP- 
PARENTLY SUCCESSFUL  TAXIS. 

The  persistence  of  these  symptoms  may  be  due  to  a  variety  of  compli- 
cations:  (a)  The  intestine  may  have  been  ruptured  in  consequence  oi  undue 
force;  (b)  The  intestine  may  be  j)aralyzcd  as  the  result  of  strangulation  or 
inflammation;  (c)  Gangrene  may  have  occurred:  (d)  As  the  result  of  the 
application  of  great  force  to  the  tumor  the  hernia  may  have  been  reduced 
en  bloc,  that  is,  the  intestine  and  sac  are  forced  into  the  surrounding  struc- 
tures or  into  the  abdomen.  Again,  as  the  result  of  the  application  of  con- 
siderable force  the  intestine  may  be  driven  into  a  diverticulum  of  the  sac, 
or  the  sac  may  be  ruptured,  and  the  intestine  forced  into  tissues  of  the  ab- 
dominal wall.  In  any  case  following  the  apparently  successful  reduction  of 
a  hernia,  where  the  symptoms  of  strangidation  continue,  a  most  careful 
inquiry  should  be  made  into  the  cause,  and  this,  if  possible,  corrected. 

AFFECTIONS  OF  THE  RECTUM  AND  ANUS. 

For  the  purposes  of  examining  the  rectum,  the  patient  should  be  placed 
on  his  side  in  the  Sim's  positioti,  or  upon  his  back  with  the  knees  drawn 
well  up  and  the  pelvis  somewhat  elevated,  or  he  mav  be  placed  in  the  genu- 
pectoral  position.  It  is  essential  in  order  to  get  a  good  view  of  the  rectum 
that  it  be  dilated  with  air.  This  is  ordinarily  readily  accomplished  by  elevat- 
ing the  pelvis  and  opening  the  spliincter. 

CONGENITAL  MALFORMATIONS. 

The  human  embryo  has  its  origin  from  three  separate  and  distinct 
germ  layers,  the  external  or  epiblast,  the  internal  or  h}  poblast  and  the  mid- 
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dl«  or  mesoblast.  From  the  extenul  la^-er  is  derivet;  the  sldn,  and  the  anu- 
the  Utter  comprising  about  one  inch  of  the  lower  enil  oi  the  intestinal  cana 
From  ibc  internal  tube  or  h>-pobIast,  comes  the  intestinal  tract  :nciu<l:n^  ih 
rectum.  It  is  thus  seen  that  the  rectum  and  anus  have  their  .Ti^in  ir>r 
different  and  distinct  germ  layers  and  have  no  ci>nr.ec[i.  n  prin-.arily  tli 
one  with  the  other,  the  anus  comirg  from  the  L>uier  germ  lavi-r  ■  r  rlie  -n 
producing  the  skin,  and  the  rectum,  cuming  from  the  inner  yerir.  '.iyvr  ■ 
that  producing  the  intestinal  canal.  L'p  to  the  tenth  ucek  '-f  ■ntrd-.iit.-r:;; 
life  the  intestinal  canal  is  practically  a  sirai);ht  tube,  and  the  vwmt  ;-  r:." 
or  rectum  ends  in  a  blind  pouch  at  some  distarce  irom  ti:e  ani:^.  ■■;;;  : 
directly  connected  in  front  with  the  umgvniial  canal.     ANiit  :hi-  f  -.-.r:' 


week  of  intrauterine  life,  at  ilic  i^iti'  "f  thv  I'ui 
vagination  of  the  skin  takes  jilacc  X"  tin-  .Iquh  i 
ducing  the  amis.  It,  however,  alwi  viids  a>  -.i  lil 
by  a  very  considerable  tjistanci^  from  ilie  ri'Ctuiii 
tenth  week  to  the  end  of  tlic  foiirih  muiitli  of  ii 
of  the  parts  progresses  in  a.  normal  niamuT,  ili 
pelvis  towards,  and  finally  reaches  anc|  lH.'con;e.' 
anus.  The  intervening  jnenibranes  are  al)scirl>fi 
canal  established.  During  this  time  a  sicimd  am 
is  taking  place,  namely,  the  soparation  of  ilic  re 
genital  tract,  and  the  closure  of  the  oiiniiiig 
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verted  them  into  one  continuous  canal.  If  an  arrest  of  develc^ment  in  these 
parts  take  place  at  any  time  before  the  fourth  month  of  intrauterine  life, 
one  or  more  of  several  malformations  may  exist  at  birth,  namely,  should 
involution  of  the  anus  alone  fail  we  would  have  what  is  known  as  imper- 
forate anus,  or  atresia  ani  {Fip.  324),  or  if  there  has  been  simply  an  ar- 
rest in  growth  and  descent  of  the  rectum  there  would  be  an  imperforate 
rectum,  or  atresia  recti  (Fig.  325).  Both  of  these  conditions  may  exist  in 
the  same  patient,  producing  an  imperforate  rectum  and  anus  (atresia  ani  et 
recti).     {Fig.  326.) 

An  arrest  of  development  may  prevent  the  cutting  ofT  of  the  rectum 
from  the  bladder,  occasioning  a  discharge  of  the  contents  of  the  bowel 


tlirougji  the  bladder  and  un-ilira  (  Fij^.  3J7K  nr  there  may  be  in  males  a 
direct  comnumicatiiiii  whh  the  iiiriiiliraiions  purtinn  i.f  the  urethra  (Fig. 
328),  or  a  fistulous  tract  leading  from  the  rectum  to  the  iwrineum. 

In  the  female,  there  may  1m:  a  rectovaginal  fii^t'.ila  (Fig.  329). 

Ui.vG.vo.'iis. — From  the  s_vin])tiims,  aided  l)y  inspection  and  manual  ex- 
amination, it  may  lie  ca.sy.  difhcTiIt  or  inip'issihle  to  make  a  positive  diag- 
nosis of  the  jjarticnlar  kind  and  extent  iif  the  nialfurniatioii,  and  in  at  least 
a  considerable  ])roportion  of  tlic  cases  operative  measures  will  have  to  be 
instituted,  both  for  the  purpose  of  establishinc-  llie  diagnosis  and  correct- 
ing, if  possible,  the  nial  format  ion.  In  imperforate  anus,  which  is  the  sim- 
plest, and  at  the  same  time  the  most  frequent  of  the  malformations,  inspec- 
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tion  is  sufficient  for  diagnostic  purposes.  Imperforate  rectum  may  be  a; 
sociated  with  a  normal  or  imperforate  anus.  The  anus  being  developed, 
digital  examination  will  disclose  the  rectum  either  in  apposition  to  the  anu 
the  continunity  of  the  canal  being  interrupted  by  the  unabsorbed  walls  ( 
the  anus  and  rectum,  which  lie  in  juxtaposition,  or  the  examination  ma 
reveal  the  fact  that  the  rectum  and  anus  arc  separated  by  a  considerabi 
inten-al,  the  bulging  of  the  rectum  being  possibly  felt  when  the  child  eric 
In  these  cases  there  is  usually  a  fibrous  or  muscular  band  connecting  tt 
parts.  In  other  cases  an  examination  may  fail  to  disclose  the  position  c 
the  rectum,  and  one  will  be  in  doubt  as  to  whether  it  is  in  the  pelvis  or  no 
The  anus  being  imperforate,  the  bulging  of  the  imperforate  rectum  may  i 


exceptional  cases  l>e  felt  ihroniih  the  - 
sible  to  determine  its  exact  location  t 
rectum  be  in  commimi cation  a::!:  tin: 
charged  per  urcthram  with  the  iirine 
urethra,  the  meconium  may  !ic  'ii-rh;ir 
In  female  children  wht-re  ti.trc  ;-  an  ;! 
meconium  is  discharge!  [,cr  va^'initnt 
with  an  undeveloped  rectum,  in -.;.<:.■! i-. 
will  be  sufficient  for  the  f-iiatjliihimni 
That  each  of  the^e  m.ilf'.rmn'i'.r! 
apparent  upon  the  nK^st  '■a-'.ial   i'<v.~'v 
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bowel  being  quickly  followed  by  symptoms  of  obstruction,  with  colicky 
pains  and  vomiting,  usually  ending  in  death  at  the  end  of  the  fourth  day, 
although  there  are  a  few  cases  that  have  survived  for  a  longer  period.  When 
the  rectum  is  in  communication  with  the  bladder  a  violent  cystitis  is  soon 
established.  If  the  opening  is  into  the  membranous  portion  of  the  urethra, 
symptoms  of  bowel  obstruction  may  make  their  appearance  and  the  condi- 
tion end  fatally.  In  imperforate  rectum  with  perineal  fistula,  the  same 
obstructive  symptoms  and  unfortunate  results  may  be  expected.  If  the 
communication  is  with  the  vagina,  the  opening  being  sufficient,  the  chiM 
may  not  only  live  Ijut  thrive. 

Treatment. — This  may  be  so  simple  as  to  require  but  htlle  more  than 
a  single  incision,  or  so  complicated  as  to  necessitate  either  the  most  careful 


and  extensive  dissection  among  important  organs,  or  the  opening  of  the 
abdomen  and  the  formation  of  an  artificial  anus.  There  are  cases  in  which 
the  rectum  and  anus  are  perfectly  formed,  but  the  amis  is  closed  by  a  thin 
epithelial  layer,  the  pressure  from  within  the  bowel  causing  bulging  and 
tension.  This  epithelial  layer  should  be  incised,  or  broken  through  with 
finger  or  sound,  and  then  excised.  When  the  anus  is  imperforate,  th^ 
rectum  being  normally  developed,  an  incision  should  be  made  commencing 
at  the  normal  site  of  the  anus  and  extending  upwards  and  backwards  for 
about  one  and  one-half  inches.  The  incision  is  deepened  until  the  rectum 
is  reached,  which  should  be  separated  from  the  adjacent  structures,  brought 
down  and  secured  in  the  wound  by  two  strong  stitches.     The  rectum  is 
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then  incised,  the  meconium  allowed  to  flow  out,  and  the  bowel  thoroughly 
washed  out  with  an  antiseptic  solution.  The  rectum  is  then  carefully  united 
to  the  skin  by  an  interrupted  row  of  sutures.  In  imperforate  rectum  the 
operation  is  more  difficult  and  serious,  as  not  infrequently  the  rectum  is 
placed  high  in  the  pelvis,  with  its  lower  and  anterior  surfaces  covered  by 
peritoneum,  or  it  may  in  exceptional  cases  be  situated  in  the  abdominal 
cavity. 

An  incision  for  the  relief  of  imperforate  rectum  should  be  made  from 
the  anus,  if  one  is  present,  or  from  its  normal  site,  back  to  the  tip  of  the 
coccyx,  or  extended  to  its  base,  the  coccyx  being  turned  backward  as  on  a 
hinge;  or  a  portion  of  the  sacrum  may  be  turned  up  as  a  flap.    By  means  of 


Fig.  3^8— Kecti 


the  first,  or  the  extended,  incision,  one  will  as  a  rule  gain  ready  access  to 
the  rectum,  even  if  it  is  placed  high  in  the  pelvis.  In  extending  the  dis- 
section into  the  pelvis,  it  should  be  done  with  the  finger  and  blunt  instru- 
ments, and  one  should  follow  the  course  of  the  sacrum,  as  this  will  lessen 
the  liability  to  injure  the  peritoneum.  The  rectum  is  recognized  by  its 
bulging  when  the  child  strains,  and  by  its  bluish  color.  When  found  it 
should  be  separated  from  adjacent  structures,  care  being  taken  not  to 
wound  the  peritoneum  or  bladder.  If  the  anus  is  developed  it  should  be 
denuded  of  its  mucosa  and  then  the  rectum  brought  down  and  stitched  into 
the  anus.  In  other  cases,  the  rectum  is  stitched  to  the  skin.  In  either  event 
after  securing  the  rectum  it  is  opened.  If  the  coccyx  or  a  portion  of  the 
sacrum  has  been  turned  up  as  a  flap,  it  should  be  replaced  and  secured  in 
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position  by  catgut  stitches.  If  the  rectum  cannot  be  reached  from  below, 
the  abdomen  may  be  opened  as  for  inguinal  colostomy  and  the  rectum 
sought  for. 

In  those  rare  cases  where  the  rectum  is  in  connection  with  the  bladder 
or  urethra,  it  is  approached  as  before  through  a  peritoneal  incision,  sep- 
arated with  blunt  instruments  from  adjacent  structures,  the  fistulous  tract 
cut  through,  and  the  rectum  secured  in  the  wound,  the  opening  in  the  blad- 
der or  urethra  being  closed  with  carefully  applied  sutures. 

In  imperforate  rectum  communicating  with  the  vagina  the  opening  is 
usually  just  within  the  hymen.  The  operation  may  be  deferred  in  these 
cases  until  the  child  is  a  few  years  old. 


Fig.  329, — Recliim  connecting 


The  mortality  in  these  operations  is  considerable.  The  child  may  die 
of  shock,  or  hemorrhage,  or  of  septic  peritonitis  in  consequence  of  the  peri- 
toneal cavity  having  been  inadvertently  opened. 

The  ultimate  success  of  the  operation  depends  upon  the  after-treatment 
to  prevent  contraction,  which  must  be  guarded  against  for  one  or  two  years, 
after  which  the  parts  seemingly  cease  to  contract.  Dilation  may  be  effected 
by  passing  through  the  anus  and  into  the  rectum,  a  large  bougie,  or  the 
little  finger.     This  should  be  practised  for  a  time  at  least  once  a  wedc. 

INJUSIES  OF  THE  RECTTTH. 
These  are  occasionally  due  to  falling  on  some  pointed  body,  such  as 
the  handle  of  a  fork,  or  upon  a  railing,  or  astride  a  chair.     The  foreign 
body  may  enter  the  rectum  and  do  only  slight  injury  to  its  mucous  mem- 
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brane,  or  it  may  perforate  the  rectum  and  enter  the  abdominal  cavity.  If 
the  injury  is  slight  rest  should  be  enjoined,  the  rectum  washed  out  with  a 
mild  antiseptic  solution,  and  a  hot  antiseptic  compress  applied.  If  the  rec- 
tum has  been  perforated,  careful  provision  should  be  made  for  drainage, 
the  bowels  moved  regularly  and  the  parts  kept  clean.  If  the  abdominal 
cavity  has  been  entered  and  the  condition  of  the  patient  will  permit,  the 
abdomen  should  be  opened,  washed  out,  any  injury  that  has  been  done  to 
the  abdominal  viscera  repaired,  and  the  cavity  drained. 

FOKEIGN  BODIES. 

Foreign  bodies  occasionally  become  lodged  in  the  rectum.  They  may 
be  derived  from  various  sources.  They  have  most  frequently  been  intro- 
duced with  food,  or  accidentally  swallowed ;  or  they  may  have  been  intro- 
duced directly  into  the  rectum  by  the  patient.  They  consist  of  fishbones, 
plates  of  teeth,  pins  or  needles.  A  Murphy  button  or  a  gall  stone  may  also 
become  arreste(l  in  the  rectum.  The  former  body  can  often  be  removed  bV 
introducing  the  finger,  which  is  hooked  about  the  button  when  it  is  ex- 
tracted. If  the  foreign  body  is  not  readily  removed  in  this  way,  a  Sim's 
speculum  may  be  introduced,  the  sphincter  dilated,  the  foreign  body  seized 
with  forceps  and  extracted. 

INFLAMMATION  OF  THE  BECTTIM.  PEOCTITIS. 

This  may  be  due  to  foreign  bodies,  worms,  piles,  or  to  infection.  The 
symptoms  are  represented  by  pain,  bearing-down,  rectal  tenesmus  and  fre- 
quent stools,  which  often  contain  large  quantities  of  mucus,  and. at  times 
traces  of  blcx)d. 

Treatment. — The  treatment  consists  in  removing  the  cause,  keeping 
the  patient  quiet,  restricting  the  diet,  keeping  the  bowels  thoroughly  open, 
employing  intestinal  antiseptics,  and  frequently  washing  out  the  rectum  and 
colon  with  a  warm  antiseptic  solution. 

THEEADWOEMS.     (OXTXIEIS  VEEMICULAEIS.) 

These  are  worms  about  the  size  and  length  of  a  small  pin.  They  fre- 
quently infest  the  rectum  in  childhood,  and  even  in  adult  age.  They  give 
rise  to  severe  itching,  {pruritus  am),  frequent  stools  which  often  contain 
mucus,  and  at  times  severe  reflex  nervous  phenomena.  The  diagnosis  is 
made  by  discovering  the  worms  on  the  surface  of  the  stools,  or  on  the 
patient's  person. 

Treatment. — The  bowels  should  be  regulated  and  the  rectum  washed 
out  each  day,  after  the  patient's  bowels  have  moved,  with  a  warm  saturated 
solution  of  boric  acid,  or  a  pint  of  lime  water,  or  salt  water  may  be  used. 

EECTAL  OE  PEEIEECTAL  STTPPXTEATION. 

The  point  of  infection  in  these  cases  is  usually  from  within  the  rectum. 
Predisposing  causes  may  be  a  foreigxi  body,  ulceration  or  suppurating  piles. 
Occasionally  the  infection  is  external  and  through  an  abscess  of  the  glands 
of  the  skin. 

These  suppurative  processes  have  been  divided  according  to  their  situa- 
tion into 

First:  Anal  abscess  (Fig.  330). 


Gio 
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An  anal  abscess  is  situated  at  the  border  of  the  anus  immediately  I 
neaih  the  skin.    It  may  be  the  result  of  an  injury  or  abrasion,  followed  I 
infection,  or  Uie  result  of  infection  of  one  of  the  sebaceous  glands, 
process  occurs  as  a  hard,  round,  inflamed  and  very  painful  swelling, 
may  open  into  the  anus,  leading  to  an  anal  6stula,  or  upon  the  surface,  aiU 
heal  spontaneously. 

The  proper  treatment  consists  in  early  incision  and  drainage. 

Second :  Submucous  abscess. 

This  may  be  the  result  of  ulceration  of  the  mucous  membrane  or  i 
injury,  or  of  suppurating  piles.  The  process  is  not  infrequently  tuberculai 
The  infection  gets  between  the  mucous  membrane  and  the  muscular  coj 
of  the  bowel,  and  the  pus  may  travel  for  some  distance  upward  or  down- 
ward and  then  rupture  into  the  rectum,  producing  a  bhnd  internal  fistula. 
On  digital  examination  a  hard,  painful,  indurated  cord  is  to  be  felt  directly 
beneath  the  mucous  membrane. 

In  the  treatment,  if  the  abscess  is  discovered  before  it  has  opened, 
should  be  freely  incised  and  drained.    It  it  has  opened  into  the  rectum  tU 


treatment  will  be   that  of  blind  internal  fistula,  subsequently  to  be  cot 
side  red. 

Third :    Acute  ischiorectal  abscess. 

This  is  due  to  infection  of  the  fatty  tissue  of  the  ischiorectal  foss 
The  infection  usually  has  its  origin  from  the  bowel,  although  it  may  coin 
from  external  sources.  The  process  is  ushered  in  with  fever,  perhaps 
chill,  followed  by  severe  pain  and  swelling  in  the  space  at  the  side  of  tbftfl 
rectum.  This  area  becomes  infiltrated,  hard,  swollen  and  brawny.  Tha| 
skin  is  reddened  and  if  the  finger  be  introduced  within  the  rectum  a  hare 
very  sensitive  inflamed  area  may  be  distinctly  mapped  out. 

If  the  abscess  is  allowed  to  take  its  course  it  is  almost  certain  to  rupturt 
into  the  rectum,  leaving  a  troublesome  blind,  internal,  or  complete  fistula.4 
The  treatment  should  consist  in  an  early  and  free  incision  into  the  ischio- 
rectal fossa  and  abscess  cavity,  followed  by  drainage. 

Fourth :     Chronic  ischiorectal  abscess. 
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This  is  ordinarily  due  to  tubercular  infection.  The  patients  are  usually 
debilitated,  anaemic,  weak,  thin  in  flesh,  and  are  often  suffering  from  tuber- 
cular infection  in  other  parts  of  the  body.  The  process  comes  on  gradually 
with  mild  fever,  deepseated  pain,  swelling  and  tenderness  in  the  ischiorectal 
fossa. 

The  treatment  should  consist  in  early  and  free  incision,  so  as  to  pre- 
vent the  abscess  opening  into  the  bowel.  After  incision  the  cavity  should 
be  carefully  curetted,  washed  out  and  lightly  packed  with  iodoform  gauze. 

Fifth:     Perirectal  abscess. 

This  consists  in  a  collection  of  pus  between  the  wall  of  the  rectum  and 
the  levator  ani  muscle.  It  may  be  secondary  to  penetrating  wounds  of  the 
rectum,  to  ulcerative  processes,  to  infection  of  the  prostate,  to  pelvic  celluli- 
tis or  carcinoma  of  the  rectum. 

The  symptoms  are  those  of  a  deepseated  suppurative  process  and  con- 
sist of  fever,  pain,  deepseated  swelling,  difficult  and  painful  defecation  with 
a  sense  of  heaviness  and  fullness  of  the  rectum. 

The  diagnosis  is  established  by  making  a  rectal  examination.  The  pus 
may  pass  through  the  levator  ani  muscle  burrow  about  the  rectum  and  reach 
the  ischiorectal  fossa. 

The  treatment  should  consist  of  early  incision,  which  is  usually  placed 
behind  the  anus.  Following  the  incision  free  drainage  should  be  estab- 
lished. 

FISTULA  IN  ANO. 

This  term  is  often  incorrectly  applied  to  suppurative  tracts  in  or  about 
the  rectum.  A  fistula,  as  ordinarily  understood,  is  a  suppurating  tract  in 
which  one  end  opens  on  the  surface  of  the  skin,  or  on  a  mucous  membrane 
and  the  other  in  a  hollow  organ,  or  a  tract  which  connects  two  hollow  organs, 
as  a  recto-vaginal  or  a  vesico-vaginal  fistula. 

A  sinus  is  a  blind,  suppurating  tract  with  but  one  opening,  and  that 
upon  the  surface  of  the  skin  or  uiX3n  a  mucous  membrane.  The  causes 
of  fistula  or  sinuses  in  this  situation  are  abscess  in  the  ischiorectal  fossa, 
abscess  about  the  anus,  cancer,  or  stricture  of  the  rectum  with  foci  of  in- 
fection above  or  below  the  stricture. 

Fistulce  of  the  rectum  are  often  of  tubercular  origin,  and  secondary 
to  tubercular  processes  situated  elsewhere  in  the  body,  and  especially  in 
the  lungs.  A  complete  fistula  of  the  rectum  or  anus  is  one  having  an 
external  opening  uj)on  the  surface  of  the  skin,  an  internal  opening  in  the 
bowel,  and  a  suppurating  tract  connecting  the  two  openings.  The  external 
opening  is  usually  situated  in  the  perineum.  It  may  be  near  the  border  of 
the  anus.  In  these  cases  it  often  has  its  origin  from  an  anal  abscess,  the 
internal  opening  being  just  within  the  anus  and  the  tract  external  to  the 
external  sphincter. 

In  fistulae  having  their  origin  in  an  ischiorectal  abscess,  or  following 

■jjMlicture  of  the  rectum,  the  external  opening  is  usually  situated  farther 

^•i"  ♦he  rectum,  it  may  be  upon  any  jx^rtion  of  the  perineum  or  upon  the 

vhile  the  internal  opening  is  above  the  external  sphincter,  it  may  be 

\  length  from  the  anus  (Fig.  331). 
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The  tract  oi  a  tisiula  is  ottrn  ven'"  circuitous.  It  maj  nearly  encircle 
tilt  Ik'wcI.  while  tlwrv  are  oiten  two  or  more  external  openings.  The  pus 
in  these  cases  has  often  undennined  the  skin  and  bowei  in  various  direc- 
tions. This  is  especially  true  of  cases  due  to  tubercular  infection.  In  a 
o.^nsiderabIe  piirtiv^n  of  the  cases  the  infection  is  tubercular  rather  than 
pyo^nic.  or  the  infection  is  mixed. 

In  a  bliri^l  cxtcnia!  ttstiila.  or.  correctly  speaking,  sinus,  there  is  at: 
o(<iiing  uivn  the  >urf:ioe  of  the  skin  and  a  siippiuating  tract  which  leads 
into  an  nuf.ealevi  abscvs;.  These  sinuses  may  be  at  the  border  oi  the  anus 
and  i!or  nx>rv  than  an  inch  in  depth,  or  they  may  be  situated  at  a  distance 
irot;:  iVrti-  anus  and  Icav!  ir.to  the  ischiorectal  fossa. 

A  b'i:id.  i!i;cr;:at  nsf.t'A  or  sir.;:;;  is  one  which  has  only  an  opening 
wi;hi;i  ;::c  \>«t'.,  wi'.h  -i  zr.ic:  r.iv.r.i::^  Si:"eath  the  mucous  membr^ine.  Sudi 
a  :r.»c;  "m>  S;  srorr  .i;:.'  ,:•.:-:(:  s:r^ii>.T,  ''r  i:  ~ay  be  long  and  tortuous.    The 

'.^:  i,'NO<:s  -  '.:•  o,  -yXTf  r-Tv^i  ;>f  vitiert's  c!?:r::r.^  is  c-snstanily 
s-iV^'  'I'v  "."c  .'is.'j.'ic  -•;  vv.-;.  -■.:  ."  j-  :  7--r!-c"e-i  of  tecal  ~atter  from  the 


~:k  -^irj.^  :«=? 
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there  is  doubt  as  to  whether  the  fistula  is  complete  or  not,  it  is  well  to  in 
troduce  a  Sim's  speculum  into  the  rectum  and  then  inject  into  the  fistulouj 
tract,  with  some  force,  dioxygen.  This  readily  finds  its  way  along  th< 
tract,  and  in  complete  fistula  will  be  seen  entering  the  rectum  as  a  foaming 
mass. 

Treatment. — Before  operation  the  patient's  bowels  should  be  thor 
oughly  unloaded.  At  the  time  of  operation  the  external  sphincter  is  dilatec 
and  the  rectum  washed  out.  In  complete  fistula  a  probe  or  grooved  directoi 
is  passed  along  the  fistulous  tract  into  the  bowel  and  then  made  to  emerge 
at  the  anus.  The  intervening  tissue  is  then  divided  with  a  knife  or  Pacque- 
lin  cautery,  liberating  the  probe.  If  there  is  more  than  one  external  open- 
ing these  should  be  split  up  into  the  main  channel.  The  tract  is  then  care- 
fully curetted  and  packed  with  a  strip  of  iodoform  gauze.  The  boweli 
should  be  moved  on  the  second  day,  the  tract  washed  out,  and  the  packing 
renewed.    This  is  repeated  each  day  until  the  tract  is  healed. 

In  blind  external  fistulse  the  probe  is  passed  along  the  tract  to  the  high- 
est point  of  the  fistula.  It  is  then  made  to  enter  the  rectum  and  protrude 
at  the  anus,  and  the  intervening  tissue  divided.  Subsequent  treatment  is  ai 
in  complete  fistula.  In  these  cases  the  external  sphincter  is  divided  anr 
the  patient  for  a  time  at  least  loses  control  of  the  bowels  when  they  are 
loose.  But  some  of  this  loss  is  regained  later  in  consequence  of  contractor 
of  the  cicatricial  tissue. 

In  a  blind,  internal  fistula  the  sphincter  should  be  thoroughly  dilated 
the  internal  opening  of  the  fistula  located,  and  a  probe  passed  along  this  tc 
its  terminus.  The  overlying  mucous  membrane  is  then  divided,  any  branch- 
ing processes  are  slit  open,  the  tract  gently  curetted  and  packed  with  2 
small  strip  of  iodoform  gauze.  In  these  cases  it  is  often  advisable  once 
in  three  or  four  days  to  stimulate  the  tract  with  a  ten  or  twenty  per  cent 
solution  of  nitrate  of  silver. 


FISSURE  IN  ANO. 

This  is  usually  a  linear  or  niore  or  less  round  ulcer,  situated  just  vvithir 
the  anus  and  near  the  nnico-cutaneous  border.  The  fissure  is  within  the 
grasp  of  the  external  sphincter,  and  is  usually  quite  superficial,  although 
recently  I  encountered  one  that  was  at  least  one-eighth  of  an  inch  in  depth 

Marked  constipation  with  a  passas^^e  of  hardened  feces  over  a  delicate 
mucous  membrane,  is  likely  to  occasion  excessive  dilatation  of  the  anai 
region,  and  may  readily  cause  fissure.  Dysentery,  eczema,  the  careless  use 
of  a  syringe,  the  passage  of  foreign  bodies,  parturition  and  hemorrhoids 
are  also  causative  factors.  The  coivlitinn  nsnally  occurs  in  adult  life  and  is 
more  frequent  in  women  than  is  men. 

Symptoms. — There  is  an  intense,  often  a^onizincf,  pain  during  and  fol- 
lowing the  act  of  defecation.  The  pain  often  continues  for  half  an  hour  or 
more.  The  pain  is  frequently  so  severe  that  the  patient  refrains  for  days 
from  having  a  movement  of  the  bowels.  If  the  passages  are  liquid  less 
pain  is  experienced  than  when  they  arc  solid.  A  few  drops  of  blood  are 
at  times  to  be  seen  upon  the  stool.  There  is  often  a  great  deal  of  flatulency^ 
while  a  severe  anal  pruritus  is  at  times  present. 
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Trkatment. — Palliative.  This  consists  in  getting  a  liquid  evacuation 
of  the  bowels  each  day ;  in  maintaining  thorough  cleanliness  and  in  making 
topical  applications  to  the  fissure  of  a  ten  to  twenty  per  cent,  solution  of 
silver  nitrate.  These  applications  may  be  repeated  once  in  two  or  three 
days,  while  the  ulcer  is  exposed  by  gently  separating  the  folds  of  the  anus 
and  having  the  patient  bear  down.  An  ointment  composed  of  a  dram  of 
ichthyi^l,  ten  grains  of  extract  of  opium  and  seven  drams  of  vaseline,  is 
also  serviceable  in  soothing  and  favoring  the  healing  of  the  fissure. 

The  curative  treatment  consists  in  thoroughly  dilating  the  sphincter 
inuler  an  anaesthetic.  The  patient  is  anaesthetized,  when  the  index  fingers, 
after  being  smeared  with  vaseline,  are  introduced  into  the  rectum  and  the 
sphincter  forcibly  and  very  widely  dilated.  The  purpose  of  this  is  to 
paralyze  the  sphincter  nuiscle  and  put  the  ulcer  at  rest,  during  which  time 
it  will  heal.  At  the  time  of  the  dilatation  the  floor  of  the  ulcer  may  be 
gently  curetted  or  cauterized  with  a  silver  nitrate  solution.  Some  surgeons 
prefer  to  freely  incise  the  base  of  the  ulcer  or  to  incise  the  ulcer  after  having 
dilated  the  sphincter. 

TUBERCULAR  ULCERS  OF  THE  RECTUM. 

These  are  not  coninion.  When  occuring  they  may  be  single  or  multiple 
and  are  iK»t  infre(|uently  associated  with  fistula. 

The  synii^onis  ;ire  those  of  rectal  irritability,  pain  and  heat  in  the  rec- 
tmn,  increased  on  defecation,  with  mucus,  and  at  times  blood  in  the  stools. 

The  treainicnt  consists  in  ret^ulating  the  bowels  and  washing  out  the  rec- 
tum, cautcri/inii  the  ulcer  and  ivickinj^-  into  the  rectr.m  a  bit  of  iodoform 
gauze.     ( iencral  trcatnxMit  is  also  oi  decided  importance. 

FIBROUS  STRICTURE  OF  THE  RECTUM. 

This  occurs  most  fretiuently  in  women  over  45  years  of  age,  and  is 
usualh  >itiiaU'd  tlircc  o-r  four  inches  from  the  anus.  It  mav  be  due  to  a 
variety  (»i  causes,  sucli  as  dysciucry.  or  proloni^ed  diarrhea  followed  by 
ulccrati'  n.  tul'cMCular  or  syphilitic  jirocesses ;  or  it  may  follow  an  operation 
\ov  pilc<. 

S\  Mi'iiLMs.—  At  first  tlicrc  arc  u^uallv  alternating:  attacks  of  diarrhea 
with  ciuisiipation.  There  is  ]>ain.  often  tenesmus,  and  a  feeling  of  fullness 
in  the  rectum.  At  a  later  stai^e  tliere  are  symptoms  of  obstruction  with 
ditVicultv  in  jjettini:  the  Ixnvels  to  move.  The  stools  are  voided  onlv  after 
nuich  strainiui;-.  and   are  then  thin  or  ribbon-like,  and  often  mixed  with 

vS  ^^ 

nuicus  or  even  hi  od.  Tiie  abdomen  becomes  distended.  Fistulas  mav  form 
alx>ve  the  stricture,  ft^lhnvcd  by  supjuration,  ])ain  and  fever.  A  rectal  exam- 
inativ>n  will  disclose  a  hard,  usually  smooth,  fibrous  stricture,  which  may  be 
amudar  or  cliMii^^aicd.  The  latter  is  especially  due  to  syphilis.  In  some  cases 
the  stricture  is  ntxlular,  and  ulcerated.  If  relief  is  not  obtained  the  patient 
finally  .succumbs  in  conse(]uence  of  exhaustion  and  septic  poison. 

rKKATMKXT. —  In  the  early  staj^es  the  bowels  should  be  regulated  and 
the  passaires  kept  lluid.  When  the  contraction  is  pronouncnl  the  stricture, 
if  within  reach,  should  he  dilated  with  bougies,  with  the  finger,  or  with  a 
dilator.     Care  must  be  exercised  that  a  false  passage  be  not  caused  by  the 
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use  of  bougies.    In  obstinate  cases  the  stricture  may  be  freely  incised  p< 
teriorly,  or  excised. 

HEMOREHOIDS  OB  PILES. 

Piles  are  the  result  of  a  dilatation  of  the  veins  in  the  lower  inch  of  t 
anus,  with  or  without  a  proliferation  of  the  surrounding  connective  tissi 

The  causes  of  piles  are  various.  The  arrangement  of  the  blood  sup| 
is  probably  a  causative  factor  in  that  the  veins  in  this  situation  have 
valves,  represent  the  lowest  part  of  the  portal  circulation,  are  but  pooi 
supported  by  the  surrounding  tissues,  are  subjected  to  great  internal  pn 
sure  during  straining,  and  represent  one  of  the  areas  of  communicati 
between  the  portal  and  systemic  venous  circulation.  Piles  are  perhaps  mi 
frequently  caused  by  long  continued  and  obstinate  constipation.  En 
position,  sedentary  habits,  general  debility,  diarrhoea,  and  pregnancy,  c 
prominent  factors  in  the  production  of  piles. 

Piles  may  be  considered  under  two  headings,  the  external  and  the  i 
ternaL  Frequently  both  forms  are  present  in  the  same  case.  The  exten 
pile  is  situated  just  beneath  the  skin  and  external  to  the  sphincter  muse 
There  are  often  several  of  these  surrounding  the  anus.  They  consist 
dilated  varicose  veins,  branches  of  the  external  hemorrhoidal,  which  i 
surrounded  by  more  or  less  new'  connective  tissue  and  covered  by  the  sk 
They  appear  as  bluish,  round,  soft  swellings,  just  at  the  border  of  the  ar 
and  can  be  emptied  by  pressure.  External  piles  do  not  bleed  and  usua 
give  rise  to  no  special  symi)tonis,  more  than  a  pruritus  ani,  or  a  little  d 
comfort,  unless  intiamed  or  thrombosed.  If  one  or  more  external  piles  1 
come  inflamed  and  thrombosed,  there  appears  at  the  border  of  the  anus 
round,  tense,  verv  sensitive,  bluish- red  tumor,  which  is  the  site  of  a  vc 
severe  pain.  The  cause  of  the  inflammation  and  thrombosis  may  be  inju; 
extensive  straining  during  defecation  or  infection.  The  patient  is  scaro 
able  to  be  on  his  feet  in  consequence  of  the  i)ain  and  general  discomfort. 

Treatment. — Rest   should   be   insisted   upon,   the   b<3wels   thorougl 
opened,  and  a  cold  compress  or  ice  bag  applied  to  the  inflamed  region, 
cold  is  not  agreeable,  warm,  moist,  antiseptic  compresses  may  be  appli< 
or  an  anodyne  ointment  may  be  smeared  over  the  surface  of  the  piles. 
the  process  does  not  readily  yield  to  this  treatment,  the  inflamed  piles  shoi 
be  freely  incised,  the  bloodclot  j^ressed  out,  wiien  a  bit  of  iodoform  gai 
is  introduced  into  the  opening,  and  a  compress  and  bandage  applied.     T 
patient  can  usually  then,  with  some  difficulty,  go  about  his  work.     Folio 
ing  the  inflammation  or  incision  of  an  external  pile^  a  tag  of  skin  is  usua 
left  at  the  border  of  the  anus,  and  this  tag  may  subsequently  become 
flamed   and   cause   considerable   annoyance.      If   causing   nuich   distress 
should  be  cut  away. 

INTERNAL  PILES. 

Internal  or  bleeding  piles  are  those  situated  upon  the  lower  inch 
inch  and  a  half  of  the  rectum,  within  the  external  sphincter  and  beneath  t 
mucous  membrane.  Each  pile  consists  of  dilated  veins  surrounded  and  hi 
together  by  a  quantity  of  connective  tissue.  They  occur  in  two  princi] 
forms:  (a)  the  long-columnar  pile,  which  is  often  half  an  inch  in  wic 
and  perhaps  the  same  in  height,  and  an  inch  or  more  in  length.    These  pi 
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have  a  sessile  base  and  three  or  four  or  even  more  may  occur  around  the 
circumference  of  the  rectum.  And,  (b)  the  globular  pile,  which  is  more 
or  less  soft  and  quite  distinctly  pedunculated. 

The  most  pronounced  symptoms  are,  (a)  hemorrhage,  which  is 
usually  but  not  invariably  present,  often  profuse  and  which  occurs  with  the 
stools;  and  (b)  the  protrusion  of  the  piles  with  the  movement  of  the  bowels. 
If  the  piles  are  pedunculated  and  situated  near  the  anus,  they  are  likely  to 
protrude  with  each  movement.  If  columnar,  situated  high  up  and  sessile, 
they  are  not  likely  to  protrude.  In  addition  to  these  symptoms  there  are 
some  pain,  fullness  and  discomfort  in  the  rectum,  associated  with  the  desire 
to  go  ti)  stool.  Internal  piles  may  become  inflamed,  the  veins  thrombosed, 
strangulated  as  the  result  of  being  protruded,  or  permanently  prolapsed. 

Diagnosis. — They  are  ordinarily  readily  recognized  by  their  situation, 
that  is,  external  to  the  sphincter  or  occupying  the  first  inch  of  the  anus,  by 
their  bluish  color,  usually  sessile  base,  by  their  bleeding  and  by  the  further 
fact  that  the  piles  are  usually  multiple.  A  polypus  is  single  and  usually 
markedly  pedunculated.  A  cancer  has  a  wide  base,  is  indurated  and  in- 
filtrates the  walls  of  the  bowel.  Piles  might  be  mistaken  for  prolapse  of  the 
reciuni.  hut  in  piles  there  are  distinct  tumors  which  readily  bleed,  and  which 
are  easily  differentiated  from  the  normal  mucous  membrane. 

(Iknkral  Tkkatmknt. — Xenons  congestion  of  the  portal  circulation,  if 
present,  shonUl  ho  relieved  and  the  bowels  regulated.  Free  and  liquid 
evacnaiions  each  day  are  ahsoliUcly  necessary.  The  general  tone  of  the 
patient  should  he  inipnned.  anil  sedentary  habits  corrected.  If  the  bowels 
l)rotru(le  durini^^  i!efecati(»n  they  shoidd  be  cleansed,  smeared  with  vaseline 
and  reduced   hv   jjenlle   Dressure. 

In  the  local  treatment  of  internal  hemorrhoi<ls,  which  are  not  causing 
L^reat  distress,  soire  umM  astrini^ent  may  he  used.  Supix)iitories  composed 
of  tlie   foll«'\\inL;.  are  serviceable: 

I'erri  suhsulph.  (Monsell's  salt)  gr.  lO. 

l':xtract  hellad.  gi.  3 

Cocoa  huller.  q  s. 

Mix.  make   13   suppositories. 

(  )ne  of  these  supi)osit(»ries  mav  he  inserted  into  the  rectum  each  dav 
after  the  bowels  have  moved,  or  an  ointment  containing  adrenalin  or  the 
extract  of  hanianielis  may  he  used. 

.^rucK  AL  Tkkatmknt. —  In  the  surgical  treatment  of  piles  the  bowels 
should  tirsi  he  thoroui::hly  t)pene(l.  the  patient  then  ancxsthetized,  the  sphinc- 
ter widelv  (lilated.  and  the  rectum  washed  out.  In  the  ligation  method  the 
in(hviilual  ])iles  are  caui^ht  peri)en(licularly  v.itli  a  pair  of  long  hemostatic 
f<^rceps,  near  their  hase.  That  jx^rtion  of  the  base  which  is  bordered  by  the 
skin  is  then  cut  around  with  a  pair  of  scissors,  the  pile  transfixed  with  a 
needle  and  li-^ated  with  strong  silk.  The  part  which  protrudes  beyond  the 
forcei)s  is  then  cut  away  and  the  forceps  removed.  Each  individual  pile  may 
be  treated  in  this  manner. 

When  the  clamj)  and  the  cautery  are  used  the  piles  are  clamped  at  their 
base,  the  ]>rotruding  ])ortion  cut  away,  and  the  clamped  portion  thoroughly 
cauteri/AMJ  with  a  Paciiuelin  cautery  at  a  red  heat. 
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After  ligation  or  the  cautery  treatment,  a  large  drainage  tube  cove 
with  iodoform  gauze  which  is  smeared  with  vaseline,  should  be  introdu 
into  the  rectum,  both  for  the  purpose  of  making  pressure  upon  the  pile  a 
and  preventing  hemorrhage,  and  also  for  the  escape  of  gas.  The  end 
the  drainage  tube  is  covered  with  a  compress  and  retained  in  position  b 
T-bandage.  In  these  cases  the  bowels  should  be  moved  upon  the  third  c 
following  the  administration  of  a  saline  cathartic,  and  the  drainage  t 
loosened  by  rotating  it  out  of  its  position. 

After  the  bowels  have  moved  the  rectum  should  be  washed  out  an 
bit  of  iodoform  gauze  smeared  with  vaseline  placed  in  the  rectum.     1 
may  be  repeated  each  day.    The  ligatures  are  allowed  to  come  away  of  tl 
own  accord.     In  many  cases  following  the  operation  for  hemorrhoids 
urine  has  to  be  drawn  of!  for  two  or  three  days. 

IVhitchcad's   Operation. — In   cases   in   which  the  lower   inch   of 
rectum  is  almost  completely  surrounded  by  piles,  this  inch  of  mucous  mt 
brane  may  be  removed  with  great  advantage,  taking  away  all  of  the  p 
according  to  the  method  of  Whitehead. 

An  incision  is  made  at  the  mucocutaneous  border  of  the  anus,  and 
mucous  membrane  dissected  up,  carrying  with  it  the  piles.  Great  care  m 
here  be  exercised  not  to  go  deep  enough  to  do  serious  injury  to  the  sphinc 
muscle.  As  the  membrane  is  dissected  up  it  is  drawn  dow^n  by  placing  U] 
it  strong  hemostatic  forceps,  until  one  conies  to  the  upper  limit  of  the  pi 
when  the  pile  area  of  the  mucous  membrane  is  cut  away  transversely.  I 
bleeding  vessels  are  ligated.  and  the  incised  border  of  the  mucous  membr 
brought  down  and  united  to  the  cutaneous  incision  by  heavy  quilted  sutu: 
placed  about  half  an  inch  apart  and  around  the  circumference  of  the  ar 
The  mucocutaneous  wound  may  then  be  more  accurately  united  by  a  i 
superficial  sutures,  when  a  drainage  tube  surrounded  by  iodoform  ga 
and  smeared  with  vaseline,  is  placed  in  the  rectum  as  before. 

RECTAL  PROLAPSE. 

This  affection  has  been  divided  into  incomplete  and  complete  prolai 
In  the  former  only  the  mucous  membrane  protrudes ;  in  the.  latter  all  of 
coats  of  the  bowel  arc  implicated,  usually  including  the  peritoneal  cover 
(Fig.  332).     Incomplete  prolapse  is  most  often  met  with  in  adults,  wj 
complete  prolapse  occurs  most  frequently  in  children. 

A  lax  condition  of  the  tissues,  with  diarrhnea  or  constipation,  strain 
at  stool,  and  hemorrhoids  are  the  most  frequent  causes.  Any  condit 
which  is  attended  with  straining,  such  as  rectal  tenesmus,  tumors  in 
rectum,  stricture  of  the  urethra,  phinvxsis  (^r  vesical  calculus  is  liable 
produce  the  condition.  In  ag-gravated  cases  the  prolapse  may  occur  e 
time  the  patient  goes  to  stool,  especially  if  the  bowels  are  constipated  ; 
the  act  is  attended  with  straining. 

Symptoms. — The  anal  region  is  occu])icd  by  a  round,  smooth  swell 
which  is  covered  by  mucous  membrane,  thnni^h  the  center  of  which 
finger  can  be  inserted  in  the  rectum.  The  mucous  membrane  is  continu 
on  the  outer  sirle  with  the  skin.  At  first  the  ])rolapse  can  readily  be  redu 
by  elevating  the  hips  and  making  a  firm  pressure  upon  it.  If  the  masi 
allowed  to  remain  unreduced  it  becomes  decidedly  congested,  swollen,  ble 
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in  children  the  prolapsed  bowel  should  be  at  once  reduced  by  inverting  the 
child  and  making  gentle  pressure  upon  the  mass  with  the  fingers.  After 
reduction  a  compress  may  be  placed  over  the  anus  and  the  buttocks  held 
together  with  adhesive  plaster.  The  bowels  should  be  moved,  if  necessary, 
by  injections  of  cold  soap  and  water,  and  during  defecation  the  child  should 
lie  upon  its  back,  while  at  the  same  time  the  anal  region  is  supported  by 
the  fingers.  When  palliative  measures  fail,  and  especially  in  adults,  opera- 
tive treatment  may  be  instituted.  In  mild  cases  the  protruding  mass  may 
be  cauterized  in  several  longitudinal  strips  with  a  solid  stick  of  nitrate  of 
silver,  nitric  acid  or  the  Pacquelin  cautery.  The  bowel  is  then  returned 
and  a  large  drainage  tube  covered  with  iodofonn  gauze  and  smeared  with 
vaseline,  introduced.  The  bowels  may  be  kept  constipated  for  three  days, 
then  moved  with  injections  of  cold  water  while  the  patient  is  lying  down. 
In  more  severe  cases  a  \'- shaped  excision  of  the  protruding  mass  may  be 
removed,  and  the  parts  brought  together  by  suture,  or  the  entire  mass  may 
be  excised  and  the  upper  end  of  the  mucous  membrane  united  to  the  skin. 
It  is  seldom  necessary  to  remove  all  of  the  coats  of  the  bowel.  In  some 
cases,  however,  of  complete  and  aggravated  prolapse  it  may  be  necessary  to 
•resect  the  entire  mass.  In  these  cases  the  peritoneal  cavity  will  be  opened 
in  front  and  should  be  protected  from  infection  by  careful  sponge  packing. 
In  cases  which  recur  after  operation  it  may  be  necessary  to  open  the  abdo- 
men, drag  the  sigmoid  upward  and  suture  it  tr>  the  abdominal  wall. 

PRUBITUS  ANI. 
(OR  INTENSE  ITCHING  AT  THE  ANUS.) 

This  is  a  most  unpleasant  affection.  It  usually  occurs  in  young  adults, 
and  is  most  intense  at  night.  The  condition  is  due  to  a  variety  of  causes, 
such  as  hemorrlioids.  eczema,  thread  worms,  proctitis,  rheumatoid  diathesis, 
or  nervousness.  The  skin  about  the  anus  and  between  the  buttocks,  is 
usuallv  moist  and  often  of  a  dull  white  color. 

Treatment. — The  cause,  if  possible,  should  be  ascertained  and  re- 
moved. This,  however,  is  often  impossible  ar.d  the  condition  must  then  be 
treated  symptomatically.  Tlie  diet  should  be  bland  and  non-stimulating,  and 
the  bowels  kept  open.  Tonics  arc  often  advisable,  and  the  salicylates  may 
be  used  if  there  is  a  rheumatic  tendency.  The  rectum  may  be  washed  out 
before  going  to  bed,  with  tepid  water,  or  boric  acicl  s<:>lution,  with  advantage. 
Temporary  relief  is  often  obtained  by  applyin<j^  a  soothing  ointment,  such  as 
the  benzoated  oxide  of  zinc  ointment  witli  15  drops  of  glycerine  and  8  of 
carbolic  acid  to  the  ounce. 
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SURGICAL  AFFECTIONS   OF   THE   LYMPHATIC 

SYSTEM. 

The  lymphatic  vessels  invade  practically  every  tissue  and  organ  of  the 
body,  and  in  consequence  of  the  delicacy  and  transparency  of  their  walls 
they  have  been  spoken  of  as  the  white  vessels.  Because  of  these  charac- 
teristics and  under  ordinary  circumstances  they  escape  detection.  The 
capillaries  of  origin  have  blind  extremities  in  connective  tissue  spaces. 
Ui)on  the  surface  of  the  body  they  reach,  but  do  not  invade,  the  epithelial 
layers  and  are  composed  of  a  sins^le  layer  of  endothelial  cells  placed  upon 
a  delicate  connective  tissue  base,  there  being  between  the  cells  openings  or 
stomata.  The  capillaries  of  origin  form  a  close  network  of  anastomosing 
vessels  which  later  form  collecting  trunks  which  reach  the  lymphatic  glands 
where  they  again  break  up  into  a  capillary  network.  From  the  glands, 
larger  and  less  numerous  trunks  carry  the  lymph  to  the  right  and  left  sub- 
ilavian  veins. 

Tiie  lymph  is  a  clear  or  slightly  yellowish  fluid,  capable  of  coagulation. 

The  lymi)hatics  are  natural  absorbents,  and.  excepting  the  capillaries, 
are  composed  of  three  coats  like  the  veins. 

The  lymphatic  system  comprises  the  lymphatic  vessels  and  glands  and 
tile  lacteals,  which  do  not  diticr  from  the  lymphatic  vessels  except  in  their 
situation  and  in  the  further  fact  that  tliey  contain  a  milky  fluid. 

The  lymphatics,  in  couse(|uince  of  their  prc^perty  of  absorption  not  only 
cirry  into  the  system  many  noxious  substances,  but  become  irritated  and 
inflamed  because  of  the  presence  <>t  pathogenic  organisms  or  their  toxins. 

ACUTE  LYMPHANGITIS.  OR  INFLAMMATION  OF  THE  LYMPH  VESSELS. 

This  may  l)e  the  result  of  sei)tic  or  specific  infection,  chemical  irritants, 
cold,  heat,  or  injury.  The  process  is  n^ost  frequently  caused  by  the  absorp- 
tion of  septic  material. 

The  intima  becomes  swollen,  the  endothelial  cells  proliferate  and  are 
cast  oiT,  and  the  walls  of  the  vessel  are  invaded  by  round  cells.  Thrombosis 
is  not  infre(|uent,  with  infection  of  the  surrounding  structures.  In  mild 
cases  the  process  ends  in  resolution,  while  in  those  more  severe  pus  is 
formed.  In  some  cases  the  process  becomes  chri^nic  with  thickening  of  the 
coats  of  the  vessel,  and  partial  or  comi)lete  obliteration  of  its  lumen. 

The  clinical  signs  will  depend  on  the  extent  and  situation  of  the  pro- 
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TUBULAB  LTMFHANGinS. 

This  form  is  d.ue  to  inflammation  of  the  larger  ducts  in  consequenc 
the  absorption  of  septic  material  from  an  adjacent  wound.  The  proces 
manifested  locally  by  the  presence  of  red,  rather  hard,  elevated  and  ^ 
tender  streaks  running  up  the  limb  to  the  nearest  glands.  If  the  ves 
become  thrombosed,  or  their  lumina  especially  narrowed,  obstructing 
lymphatic  circulation,  the  area  drained  by  these  vessels  will  become  swc 
and  oedematous. 

SUPEKFICIAL  LYMPHANGITIS. 

In  this  process  the  fine  network  of  capillaries  situated  in  the  coriui 
inflamed.     The  area  of  inflammation  may  be  small  or  very  large, 
part  is  red,  elevated,  hard,  well-defined  and  very  sensitive. 

IHFLAlOiATION  OF  THE  DEEP  LYMPHATICS. 

The  trunks  of  these  vessels  are  placed  beneath  the  deep  fascia 
follow  the  blood  vessels.  There  are,  however,  many  communications 
tween  the  superficial  and  deep  lymphatics.  In  many  cases  of  cellulitis 
phlegmonous  inflammation  the  process  unquestionably  starts  in,  slxh 
propagated  along,  the  deep  lymphatics,  the  trunks  of  which  become  thr 
bosed  and  rupture  with  resulting  infection  of  the  adjacent  tissue.  In  t 
cases  the  wound  of  origin  is  a  deep-seated  one.  The  superficial  and  < 
lymphatics  are  often  inflamed  at  the  same  time,  causing  redness  of 
skin  with  inflammation  and  infiltration  of  the  subcutaneous  connec 
tissue,  leading  to  great  swelling  and  marked  induration  of  the  parts. 

Symptoms. — In  acute  lymphangitis  due  to  septic  infection,  there 
usually  high  fever,  possibly  chills,  severe  burning  or  throbbing  pain  in 
part,  swelling  and  redness  with  loss  of  appetite,  constipation,  freque 
inability  to  sleep,  and  occasionally  delirium. 

Treatment. — Primarily  attention  should  be  directed  to  the  woi 
if  one  is  present,  which  should  be  rendered  as  nearly  as  possible  ase 
and  then  thoroughly  drained.  Locally  either  cold  or  warm  antiseptic  c 
presses  may  be  applied  to  the  inflamed  area,  while  in  superficial  lymphani 
the  part  may  be  painted  with  iodin,  or  smeared  with  an  ointment  comp 
of  ichthyol  5j  and  vaseline  oiij. 

In  cases  in  which  the  deeper  lymphatics  are  involved,  with  supp 
tion,  free  incisions  should  be  made  for  the  purpose  of  liberating  the 
and  thorough  drainage  established. 

CHEONIC  LYMPHANGITIS. 

This  process  is  usually  the  sequence  of  one  or  more  acute  attacks, 
may  result  from  syphilitic,  tubercular,  or  carcinomatous  infection. 

Symptoms  and  Course. — There  may  be  slight  pain  and  discon 
in  the  part  affected.  The  skin  is  ordinarily  not  reddened  but  at  ti 
unusually  white;  it  is  hard,  oedematous,  swollen  and  often  the  site  o 
eczematous  eruption.  The  vitality  of  the  part  affected  is  much  reduce 
consequence  of  the  obstruction  of  the  lymphatic,  and  to  some  extent 
venous,  circulation.     Ulcerations  are  frequent. 
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Trkatmknt. — In  cases  due  to  pyogenic  infection,  as  in  those  which 
follow  infection  from  a  varicose  ulcer,  the  port  of  entrance  should  be  kept 
as  nearly  aseptic  as  i)ossiblc. 

Injections  of  a  one-half  per  cent,  solution  of  carbolic  acid  into  the 
affected  area,  are  often  serviceable.  Ichthyol  or  zinc  ointment  may  usually 
be  applied  to  advantage,  while  the  part  should  be  enveloped  in  gauze,  ab- 
jlorlxMit  cotton,  and  then  supported  by  a  snugly-fitting  bandage. 

INJVBIES  TO  THE  THORACIC  DTTCT, 

Those  may  be  the  result  of  severe  contusion  of  the  chest,  punctured  or 
gunshot  wounds,  of  erosions  from  suppuration,  or  be  due  to  accidental  in- 
cision or  rupture  during  an  operation.  According  to  the  location  of  the 
injury  the  tluid  may  collect  in  the  peritoneal  cavity,  behind  the  peritoneum, 
in  the  pleural  cavity,  in  the  posterior  mediastinum,  or  in  the  wound. 

The  character  oi  the  injury  is  established  by  noting  the  characteristics 
<»f  the  lluid.  which  is  opaque  and  milky.  In  a  number  of  cases  patients 
have  reccn'ered  from  an  injury  to  the  thoracic  duct.  In  the  neck  the  vessel 
has  boon  secured  by  liiiation  or  forceps  and  recovery  has  ensued.  In  less 
fortunate  cases  the  patients  tlie  of  inanition. 

LTMPHANGIOMATA. 

All  inlcrvascular  clefts  and  i^ieshcs  are  lined  with  endothelial  con- 
nective tissue  cells  and  are  in  direct  connection  on  the  one  hand  with  the 
hmphatic  radicles,  and  on  the  other  with  the  hemic  capillaries.  Conse- 
«|ueinl\  there  is  a  most  iiuimate  relativ^n  between  the  two  sets  of  vessels, 
a^  well  as  a  close  similarit\   in  tiic  neoplasms  which  Uiey  produce. 

In  cojuparisvMi  with  aui^ivMuati  lymphangiomata  are  rare.  They  occur 
as  the  usult  oi  the  tormativ^n  oi  new  lymphatic  vessels  and  l\Tnphatic  spaces 
\\\  connvcihM\  \\\{\\  the  dilaiai'.vMi  v»i  those  alrearly  existing.  They  may  be 
\onii\M\ilal  or  acqiuicvl. 

^ln^  i:ci\u>  IN  usimIK  vii\;.iovl  intv^  three  sjxvies.  namely,  first,  capillary 
l\  n\ph»n\i:ion\.\ia .  >vCvm\v;.  ca\cr:u^;:>  l\:r.phani;iomata ;  and,  third,  cystic 
l\n\pl\.uu;ioir.aM  riu^  Tv. >:  :\\.^  >jHv:e>  corresixMul  very  closely  both  in 
then  lnvu^loi^v  auvl  an,\:v^'..*.\  w  ,tV.  :ri:c  ,ir,^ivvr.aia.  the  onlv  marked  difference 
Ivmi:  th.u  ihv*  \cnnv'>  v^'.  >'.\u\s  Cv  r.:.r.*.:  l\:y.ph  in  place  of  blood. 

I  !\v'  t\iNt  NjvcuN.  v^'.   :'.\~  v\;\>'.V.ar\   ly.r.phaniT^v^'-ua.  is  usually  congenital 

h  "N  v/.v,;c  V. -,'.0  ;>.,;:  .:  -.ix  *.:.•,  *v  olxsorvcvi  for  several  weeks  after 
t^uih    h\'.;  *,V.:n  «n  t*.  v\  /c-'.:*.\   v^i".  .;oc  ^;v.*.:  .^:  ::<  viiir.inutive  size. 

r*u  :;•.  v*\\ ',!*,  "/^v  'v  *  ,■  c  -.v.^  .  :  v.»:"i'*.irv  '\ ir.phatics  and  be  colorless, 
o\  w  \\\,\\  yo\\\,\\\\  ,\  '.vw  "\"  '  v"  v\;-^."  .;:  .v>  .w.v*.  .^roser.i  a  more  or  less  pinkish 
,r.^iv,i',  .ru  N         \\>v*.    -^    vvv\'     .\-.'v    .\:'r>..    .^r   a  :r,:xture  ot  hinph  and 


^',s\*    x'^v  ,;.\  N 


;>xNv^  ::■. ,  \\.*'N  .\,,-  : -0  vs  ■  .V.' ".  '  ,:c  US  :r.e:::brane  in  two  forms. 
cuIn*.  ,;n  ,;:;:;>  i^.;.  .-n  .  .  v .;  ^  ,;  \  \.>^.**>  : -.xir.c:'*.*:  a  slight  devation  of 
tV.c  ,i'U\  v\  v,;.;,^  .\\,"  :  ...  :  \-  >.:"-.;: :'!/,'.:';;:  skin  or  mucous  mem* 
^..^^^  .;n  >   .  n,x   V  .      N  ",;     \x'^v\'^  :     v"v.'»   >:.:/..'.::".*:  the  corimiL. 

W      .   X  .  o  .  V vo   ,     ■  X  .  ,;-*■    'v'.v.phangao^  affect 

,',«\\   ;\^-  .     •        .  -0  V .      \\'.  X    ^      ■.  vW.N  >/-:.;v"c>,  they  Mlljr 
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situated  on  the  inside  of  the  thighs,  over  the  lower  surface  of  the  abdomen, 
in  the  groin,  or  about  the  genitals.  A  Hattened,  slightly  elevated,  colorless, 
or  slightly  pinkish,  lymphangioma  situated  on  the  surface  of  the  skin  may 
be  small  in  size,  not  larger  than  a  pin  head,  or  two  or  more  cm,  in  diameter. 

UACSOOIOSSU. 
In  some  cases  the  entire  lyniphatic  system  of  the  tongue  or  some 
portion  thereof,  becomes  impHcated,  producing  marked  hypertrophy,  the 
condition  being  known  as  macrogjossia.  This  hypertrophy  is  largely  con- 
fined to  the  mucous  membrane,  the  growth  is  gradual,  painless,  or  only 
gives  a  feeling  of  heat,  tension  and  weight,  and  may  become  so  excessive 
as  to  prevent  the  individual  from  retaining  the  tongue  within  the  moutli 


(Fig-  333^ 


Q^^^i 


HACBOCHEILIA. 
In  rare  cases  a  portion  of,  or  an  entire  lip  may  become  greatly  swol- 
len in  consequence  of  the  implication  of  the  lymphatic  vessels,  the  condition 
being  known  as  macrocheilia, 

CAV£BNOUS  ITHFHANOIOHA. 
This  affection  corresponds  in  its  general  characteristics  to  cavernous 
angioma,  and  may  easily  be  mistaken  for  the  latter  infection.  It  is  made 
up  of  dilated  lyniphatic  vessels  and  connective  tissue  space,  which  com- 
municate more  or  less  intimately  one  with  another.  The  spaces  are  lined 
with  a  single  layer  of  endothelial  cells,  and  between  the  spaces  there  is  a 
greater  or  less  quantity  of  connective  tissue.     There  may  also  be  some 
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adenoid,  fatly  or  myxomatous  tissue.  The  growth  is  made  up  largely  ofi_ 
caverns,  and  contains  either  a  clear  lymph  or  a  lymph  more  or  less  mixed 
with  blood.  Tumors  may  be  formed  which  are  large,  lobulated,  soft  and 
fluctuating,  and  these  may  easily  be  mistaken,  in  consequence  of  their  soft 
and  lobulated  character,  for  fatty  tumors.  They  arc  found  subcutaneously « 
and  are  especially  frequent  in  the  neck  and  aNilla,  where  they  occastonallyj 
form  tumors  of  very  considerable  size  (Fig.  334). 

CYSTIC  LYMPHANGIOMA. 

These  growths  are  made  up  of  cysts  of  greater  or  less  size,  and  occur] 

most  frequently  in  the  lateral  regions  of  the  neck  and  about  the  sacrum 

They  are   occasionally   large,   dense,   round,    ileeply-seated   and   distinctly^ 

fluctuating  cysts,  containing  a  clear  fluid  or  one  mi.\<.:d  with  blood.    Theyj 


may  be  mistaken  for  branchial  cysts,  or  those  occurring  from  the  breaking 
down  of  angiomata,  for  congenital  cysts  of  the  neck,  or  for  dermoids. 

Etiology. — A  very  considerable  majority  of  the  lymphangiomata  arej 
of  congenital  origin  and  result  from  some  error  of  development.  The  close- 
and  intimate  relationship  between  the  capillary  lymphatics  and  the  capil- 
lary bloodvessels,  and  the  similarity  in  histology  between  angiomata  and 
lymphangiomata,  lead  us  to  believe  that  the  causes  of  the  two  forms  of 
growth  are  very  similar.  Many  lymphangiomata  are  not  congenital,  mak- 
ing their  appearance  some  weeks,  or  it  may  be  years,  after  birth.  In  manyJ 
instances,  whether  of  congenital  or  of  post-natal  origin,  the  prime  factors  iib 
their  production  are  obstruction  or  increase  of  tension  in  the  lymphatia 
circulation,  or  irritation  of  the  lymphatic  vessels. 
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Diagnosis. — Capillary  lymphangiomata  when  occurring  on  the  internal 
ce  of  the  thigh,  over  the  lower  abdomen,  or  about  the  genitals,  appear 

as  an  aggregation  of  capillaries  producing  a  thickening  and  eleva- 
>f  the  skin,  or  as  a  cluster  of  distinct  and  separate  vesicles.    Either  of 

if  punctured,  gives  off  a  clear  fluid,  or  one  more  or  less  mixed  with 

(Fig-  335)- 
rhe  large,  cavernous  lymphangiomata.   in  consequence  of  their  size 
■ystic  condition,  may  require  the  use  of  a  hypodermic  needle  to  differ- 
"e  them  from  fatty  tumors.    The  cystic  lymphangiomata  situated  within 
eck  will  be  difficult  of  differentiation  from  other  cystic  tumors,  espe- 


-jf  Aose  taking  origin  at  the  site  of  the  branchial  clefts,  as  well  as  those 
ch  are  dermoid  in  character,  or  ciMigenital  in  arif;in. 

TlEATMENT- — The  treatment  of  capillary  anc!  cavernous  lympangio- 
:*,  when  causing  disturbance  of  function,  prescnlirig  an  unsightly  appear- 
e,  or  where  they  are  pro^TCS-ivt-  in  gnwiii,  should  be  that  of  excision 
eft  practicable. 

In  cases  of  macroglossia  a  \"-sbaiicd  pdrtion  of  the  tongue  may  be 
:bed.  the  wound  being  imitcd  vvitli  inlerruptcd  stitches.  In  cases  of 
-CncheiUa  the  same  method  at  irtatnifnt  may  be  carried  out. 
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ELEPEAHTIASIS. 

This  is  a  chronic  liy|)ertropliy  of  the  skin  and  subcutaneous  tissue,  due 
to  Dbstructiiiii  of  llit-  lymphatic  vessels.  Elephantiasis  inay  be  divided  into 
two  iirincipai  varieties,  elephantiasis  Arabum,  which  is  due  to  the  devel- 
opment in  the  lymphatics  of  the  filaria  sanguinis  hominis,  and  the  non- 
tilaria  type,  which  is  cause<l  by  a  variety  of  conditions.  The  latter  is  frc- 
qiicnily  ijcc;i4ii)ncci  hy  chrunic  pyogenic  infection,  with  inflammation  and 
obstrnciioii  of  tlic  lymphatic  vessels.  It  may  also  Ije  due  to  tubercular  or 
carcinomatniis  intVcticin.  or  to  oi»erations  in  consequence  of  which  the  lym- 
phatic current  is  arrf.-;ted.  as  in  operations  in  the  axilla  or  groin. 

Kli'piiaiiti;i>is  most  frwjui-ntly  affects  the  extremities,  face  or  scrotum. 
The  allecii'i!  part,  in  conseipience  of  obstruction  in  the  lymphatic  circula- 


liim.  lncnnie>  h;inl,  tiraiviiy  and  jjrcatly  swullen.  with  an  overgrowth  of 
snlKutaniMiis  emniectivc  ti.-isne,  an<l  marked  thickening  of  the  skin.  In 
luiij;-  >iatiilin;,'  cases  the  surface  of  the  skin  becinnes  uneven,  nodular,  bossed, 
ami  the  -kin  eiinrmniisly  (hickened.  The  process  is  extremely  chronic,  usu- 
ally runs  its  ennrse  without  fever,  anil  docs  not  necessarily  shorten  the  hfe 
of  the  inilividual. 

r,le)jhantiasis  Arabimi  is  seklom  seen  outside  of  the  tropics.  .Accord- 
ing to  Manson  the  disease  is  spread  through  the  agency  of  mosquitoes,  in 
whose  biiiiics  the  intermediate  stage  oi  the  filaria  is  passed.  The  mosquito 
is  supposed  tn  take  the  filaria  with  the  blood  which  it  extracts  from  a  case 
of  elephantiasis.     Following  the  intermediate  stage  the  mosquito  dies,  the 
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ova  are  set  free  and  are  taken  into  the  stomach  of  man  with  food  or  drink. 
(J)nce  in  the  stomach  the  parasite  is  set  free,  passes  through  the  gastric  or 
intestinal  mucous  membrane  and  becomes  lodged  in  the  lymphatics.  But 
a  few  pairs  of  mature  filariae  are  present  in  any  individual  case.  The  female 
parasite  is  about  three  inches  in  length,  and  produces  a  great  number  of 
embryonic  filariae,  which  are  about  one-eighth  of  an  inch  in  length,  and 
are  either  coiled  or  uncoiled  in  the  lymphatic  vessels,  where  they  produce 
obstruction  of  the  circulation.  They  find  their  way  into  the  blood  stream 
at  night  (filaria  nocturnaj  or  by  day  (filaria  diurna)  and  may  be  detected 
on  microscopical  examination. 

Treatment. — In  cases  of  non-parasitic  elephantiasis,  the  cause,  if 
possible,  should  be  corrected,  and  the  lymphatic  circulation  established  and 
supported.  As  the  most  frequent  cause  is  pyogenic  infection,  the  wound 
or  ulcer  of  entrance  should  be  thoroughly  cleansed,  kept  in  an  aseptic  con- 
dition and  perfectly  drained.  As  already  stated  hypodermic  injections  of 
a  carbolized  solution  are  often  serviceable  in  this  class  of  cases.  The  un- 
affected part  should  also  be  well  supported  by  a  bandage.  In  aggravated 
cases,  partial  excision  of  the  hypertrophied  tissue  may  be  practised,  or  even 
an  amputation  done.  In  elephantiasis  Arabum  in  a  few  cases  the  parent 
filariae  have  been  located  and  excised.  In  some  cases  the  dilated  lymphatic 
vessels  have  been  dissected  free  and  implanted  into  the  adjacent  veins.  In 
other  cases  excision  or  amputation  has  been  done. 

AFFECTIONS  OF  THE  LYMPHATIC  GLANDS. 

ACUTE  LYMPHADENITIS*  OR  INFLAMMATION  OF  A  LYMPHATIC  GLAND. 

This  process  usually  occurs  from  the  absorption  of  septic  or  infectious 
material,  which  may  come  from  suppurative  or  specific  wounds,  or  from 
scarlatinal  or  diphtheritic  inflammation  (Fig.  336). 

Pathology. — The  gland  becomes  greatly  swollen  in  consequence  of 
the  hyperemia,  inflammatorv  exudate  and  cellular  proliferation.  If  the 
process  is  due  to  pyogenic  infection  there  arc  likely  to  be  numerous  foci 
of  pus  formation  within  the  gland. 

Clinical  Colrse. — There  is  usually  high  fever,  possibly  chills,  and 
pronounced  indisposition.  The  affected  glands  become  swollen,  hard,  ten- 
der and  j)ainful.  The  j)r()cess  often  transgresses  the  gland  capsule  and 
causes  a  periadenitis  with  the  formation  of  adhesions  to  adjacent  struc- 
tures. After  a  few  days  resolution  may  occur,  or  the  process  may  go  on  to 
suppuration. 

Treatment. — Primarilv  the  treatment  should  be  directed  to  the  relief 
of  the  cause.  Suppurating  wounds  should  be  cleansed  and  drained,  and 
the  bowels  opened.  Quinine  may  be*  administered  for  the  fever.  Locally, 
cold  or  warm  antiseptic  compresses  should  be  applied.  If  pus  formation 
occurs,  free  incision  should  be  made  and  the  foci  drained. 

CHRONIC  SIMPLE  LYMPHADENITIS. 

This  is  due  to  some  irritant  which  is  not  sufficient  to  cause  suppura- 
tion. The  process  frequently  occurs  in  eczema  of  the  scalp  and  in  naso- 
pharyngeal catarrh,  in  so-called  strumous  individuals,  and  following  strains, 
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injuries  and  colds.  In  this  process  some  of  the  glands  in  the  occipital 
subniavillary.  cervical,  axillary,  or  inguinal  region  are  usually  enlarged^ 
I)al|xible,  and  perhaps  the  size  of  a  bean  or  hickory  nut.  They  may  remain 
for  months  in  this  condition.  They  are  usually  freely  movable,  not  espe- 
cially tender,  quite  hard  and  free  from  adhesions  to,  or  redness  of,  the 
skin. 

Pathoi.ck'.y. — In  these  chronic  cases  there  is  primarily  hyperemia  with 
inflanunatory  exudate  into  the  gland  structure.  The  cells  of  the  capsule 
anil  tralK'CultT  proliferate,  and  also  to  a  less  degree,  the  hinphoid  cells. 
If  the  prtHTCSs  is  arrested  after  a  short  duration  the  hyperemia  and  inflam- 
niati^ry  exudate  disapjx^ar,  ami  the  new  cell  formation  may  undergo  retro- 
grade change  and  be  absorlKd.  In  cases  in  which  the  process  is  of  lon^ 
duration  the  new  epitheloid  colls  become  converted  into  connective  tissue, 
with  thickening  oi  the  cap^ile  and  tral>ecuia?  and  enlargement  of  the  gland. 

TRKArMFNr. — The  source  of  irritation  should,  if  possible,  be  relieved,, 
the  iMri  kept  ;u  rest,  and  miKl  oounior-irriiants  applied,  such  as  iodin,  mer- 
curial v>r  ichthxoi  ointment :  and  at  the  same  time  the  general  system  should 
1h*  supi Hurled  and  Imi-i  up.  i.'nvd  aUvl  easily  digested  f<x>d  should  be  ad- 
nunistcrod  ani!  .>r.i-».:vv^r  i'\croi<c  enconraired.  Internal  tonics  inav  be 
^liiven. 


■  MHHHj 
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the  fresh  air  and  sunlight  as  much  as  possible,  and  improving  his  general 
condition  by  the  administration  of  milk,  eggs,  and  other  suitable  foods  in 
liberal  quantities.  Guaiacol  carbonate,  strychnin,  quinine  and  even  iron 
may  be  given  internally.  Counter-irritation  over  the  enlarged  glands  may 
be  resorted  to,  and  the  area  may  be  painted  with  the  tincture  of  iodin  or 
smeared  with  ichthyol  ointment.  Where  the  glands  are  progressively  en- 
larged and  threaten  to  suppurate  they  should  be  removed. 

The  removal  of  tubercular  glands  which  have  not  suppurated,  ind 
which  are  not  surrounded  bv  dense  adhesions,  is  ordinarilv  not  difficult. 
An  incision  should  be  made  sufficiently  long  to  freely  ex|X)se  the  enlarged 
glands.  If  the  submaxillary  region  is  implicated,  a  curvilinear  incision  ex- 
tending from  below  the  ear  to  near  the  symphysis,  and  passing  beneath  the 
body  of  the  inferior  maxillary  bone,  will  be  suitable.  If  the  glands  are 
situated  along  the  internal  jugular  vein,  an  incision  behind  the  sterno- 
cleido-mastoid  muscle  is  often  most  convenient.  Care  should  be  exercised 
not  to  wound  the  external  jugular  vein,  and  especially  not  to  divide  the 
spinal  accessory  nerve.  Where  the  glands  above  and  beneath  the  clavicle 
are  enlarged  it  may  be  necessary  to  make  an  incision  along  the  posterior 
border  of  the  sterno-cleido-niastoid  muscle  to  the  clavicle  and  then  to  sup- 
plement this  by  a  transverse  incision  along  the  upper  portion  of  the  clavicle. 
If  the  glands  are  found  intimately  adherent  to  the  internal  jugular  vein, 
temporary  ligatures  may  be  placed  about  the  vein  above  and  below  the 
adhesions  before  these  are  separated,  in  order  to  have  the  vein  under  con- 
trol should  it  be  wounded.  In  cases  where  the  glands  have  suppurated  it 
may  be  possible,  if  the  capsule  has  not  been  perforated,  to  dissect  out  the 
glands  without  necessarily  opening  the  capsule,  and  this  should  be  done 
if  practicable.  Where  there  are  strong  adhesions  to  adjacent  structures, 
and  especially  where  the  glands  arc  broken  down  and  their  capsules  are 
perforated,  often  all  that  can  be  done  is  to  expose  by  incision  the  foci  of 
pus  formations,  curette  out  the  cavities,  and  then  drain  with  wicks  of  iodo- 
form gauze. 

CARCINOMATOUS  EKLARGEMENT  OF  THE  LYMPHATIC  GLANDS. 

In  carcinoma  of  any  particular  rei^ion  the  lymphatic  glands  which  re- 
ceive the  l}niph  current  from  the  particular  area  usually  become  enlarged. 
These  glands  seldom  suppurate,  but  they  may  go  on  to  perforation  of  the 
capsule,  infiltration  of  the  skin  and  the  formation  of  offensive  ulcers. 

LYMPHOSARCOMA. 

This  condition  has  been  to  some  extent  mistaken  for  and  confused 
with  Hodgkin's  disease. 

Lymphosarcoma  is  a  malii^nant  disease,  its  sarcomatous  condition  en- 
grafting itself  upon  or  within  tlie  lymphatic  glands,  or  it  may  be  in  these 
g'lands  a  primary  condition.  The  j)roccss  when  fully  established  presents 
the  symptoms  and  possesses  the  possibilities  of  malignant  disease.  Lympho- 
sarcoma primarily,  as  it  affects  a  few  isolated  glands  in  the  neck,  axilla  or 
Sroin,  may  not  be  distinguisliable  from  benign  conditions,  especially  from 
hcrcular  disease  producing  enlargement  of  the  same  set  of  glands.  The 
is  rare,  being  in  no  way  comparable  in  frequency  with  tubercular 
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adenitis  or  even  to  lymphatic  leukemia.  Primarily  there  is  a  simple  en- 
largement of  the  gUnds.  perl'.aps  on  one  side  of  the  neck.  These  glands 
present  nothing  esj>ecially  characteristic,  being  round,  freely  nio\-able.  rea- 
sonable' hard  and  without  sjwcial  pain.  The  condition,  however,  is  con- 
stantl>'  and,  it  may  be.  (jnite  rapidly  progressive.  The  adjacent  glaii<ls  be- 
come iniplicati-d  and  SLH'nor  or  later  the  disease  spreads  to  and  envelops  the 
glantb  of  lilt  opimsiic  side  of  the  neck,  and  perhaps  also  the  glands  be- 
neath the  clavicle  aiul  those  in  iho  axillary  spaces.  There  is  not  only  an 
increase  in  the  inmibcr  vt  glands  implicated  hut  also  a  steady  increase  in 
the  size  (if  those  alTecied.    The  adjacent  glands  become  fused  togerher.  the 
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riitrate  the  a-.ljaoi-:;:  ::i?::c.  c.'iivorting  the  whoW  into  a  more  i>r  less  hard, 
■iiu-:i  I- x: re:: ■.(■'.;.  r.^r-l.  •.-.r.-.r.-vMv.  'ohii  inajs.  Second,  there  are  often 
n:e:a$iai:c  ■!ti-'ri:>  s;:-.;:i:i-.  i  in  vin<.pii>  imrtloiis  of  iht  body  or  witliin  the 
visct-ra,  an-:  ihtje  yr.  .v  «iih  ivn-iderable  rapidity.  Thin!,  tlic  effect  ui>oii 
the  C'_.n>:!i;;*ii.:.:!  :-  far  :>ri-5:er  than  in  any  otlier  chronic  lymphatic  affec- 
t!i.-ii,  an-i  irar'.y  'x-:-.-:--  :■!■*>  <■{  >trtn;;ih,  emaciation  an<l  death. 

LEUKEMIA. 

This  >iib;ei;-.  is  ■  r.'.y  »-..n-i'!erci]  here  in  eon.sei|iience  nf  tlie  fre<juent 
ciiiargeiiieii:  ..f  :'.•<:  i;. ::■.;  haiic  yland-^.  Lenkemia  has  lieen  divicied  into 
>ld<.-iK-n:e';;:l'ary  sv.-!  lyzrjihatic  leukemia.  In  rei^ard  to  the  causation  of 
letiken^ia  h'.il  ;:!:!e  :-  kTi'.'wn.     It  ■'ccurs  nut  infreiiiiently   in  youna;  a<hilts. 
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granules,  large  mmtbers  of  nucleated  red  corpuscles,  also  numerous  large 
and  small  cells  with  eosinophilic  granules.  The  lymphatic  form  is  more 
common  in  young  adults,  and  is  more  rapid  asiil  fatal  in  its  course  than  is 
the  spleno-medullary.  In  the  l)Tnphatic  form  there  is  general  lymphatic 
enlargement — most  marked  in  the  neck,  axilla  and  groin.  In  fact  in  lym- 
phatic leukemia  new  growths  may  develop  in  almost  any  part  of  tlie  body. 
The  spleen  and  liver  are  usually  moderately  enlarged  (Fig.  3^?).  The 
Ijinphatic  tissue  in  the  tonsils,  in  the  naso-pharynx  and  tongue  may  be 
implicated. 

Symptoms. — Fever  is  almost  always  present.  In  the  spleno-medullarv- 
form  the  onset  is  insidious,  the  progress  slow.  The  patient,  however,  be- 
comes weak,  debilitated  and  anaemic.  There  is  shortness  of  breatli  and 
palpitation;  the  pulse  is  frequently  rapid,  soft  and  compressible;  tlie  abdo- 


men is  often  greatly  enlarged.  The  increase  in  the  size  of  the  spleen  is  a 
characteristic  symptom.  This  organ  may  extend  to  the  navel  or  fill  one- 
half  or  more  of  the  abdomen. 

The  blood  shows  characteristic  changes.  The  white  blood  corpuscles 
arc  increased  from  8,000  yer  cubic  mm.  to  as  high  as  300,000  per  cubic 
mm.  In  the  spleno-medullary  form  this  increase  is  largely  due  to  the 
occurrence  of  myelocytes,  which  are  mononuclear,  and  to  neutrophilic  cells. 
They  comprise  about  30  per  cent,  of  the  while  blood  corpuscles.  The  red 
cells  are  reduced  to  about  2,500.000  per  cubic  mm.,  and  the  hemoglobin 
is  generally  reduced  to  30  or  40  per  cent,  of  the  normal.  In  hmphalic 
leukemia  the  average  increase  of  the  white  corpuscles  is  to  about  150,000 
per  cubic  mm.,  increase  being  due  lo  the  great  number  of  lymphocytes. 
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The  hemoglobin  is  reduced  lo  about  40  per  cent,  of  the  norma!,  ami  the 
blood  corpuscles  to  about  3,000,000  (Fig.  338). 

Diagnosis. — The  recognition  of  leukemia  aniJ  its  two  forms  can  1 
establisheti  by  an  inspection  of  the  patient  and  a  microscopical  e.\aminatioiii 
of  the  blood  (Figs.  339  and  340). 

Prognosis. — This  is  usually  unfavorable.     In  some  of  the  acute  cases 
of  lymphatic  leukemia  a  fatal  termination  is  reached  in  two  or  three  months. 
The  majority,  however,  do  not  terminate  fatally  before  two  or  three  years.  ■ 
Hemorrhage,  loss  of  flesh,  dropsy  and  high  fever  are  unfavorable  signsJ 
A  few  patients  recover  (Fig.  341,  Spleno-meduUary-  Leukemia). 

Treatment. — Thi-  (jatients  should  be  placed  under  the  best  po^siblm 
hygienic  conditions.  They  should  have  fresh  air,  sunshine,  nutritious  fo< 
and  freedom  from  care  or  worry.  Arsenic  is  often  very  beneficial  andl 
should  be  given  in  full  doses.  If  there  is  a  suspicion  of  malaria,  quintna 
may  be  given;  and  if  the  patient  is  especially  anemic,  iron  should  be  adJ 
ministered.  Operative  measures  directed  to  the  removal  of  the  enlargedi 
glands  are  for  the  most  part  useless.  The  X-ray  treatment  has  been  tried, 
but  apparently,  in  the  great  majority  of  cases,  the  heiiefil  is  only  temporaryj 

HODGKUf'S  DISEASE  OR  FSEUDOLEUXEMIA. 

This  is  a  disease  characterized  by  progressive  enlargement  of  tiM 
lymphatic  glands,  with  anaemia  and  occasionally  with  tlie  growth  of  lyit 
phatic  tissue  in  the  spleen,  liver  and  other  organs. 

Etiology. — A  majority  of  the  cases  occur  in  young  persons,  and  three- 
quarters  of  these  in  males.    The  condition  has  been  ascribed  to  heredity. 
syphilis  and  to  infection. 

Morbid  Anatomy.— The  glands  may  be  hard  and  firm  or  soft  aniS 
elastic.     At  first  they  are  small,  distinctly  separated  and  freely  movablej 
At  a  later  stage  they  become  bound  together  into  large  tumors.    The  hyper-3 
plastic  tissue  may  pass  through  tlie  capsule  of  the  glands  and  invade  thi 
adjacent   structures,       (.Iccasionallv  suppuration     occurs.       The    cervic 
glands  are  those  most  frequently  affected;  and  there  may  often  be  tracet 
a  continuous  chain  from  these  glands  to  the  axilla,  or  into  the  anterion 
mediastinum.    The  axillary  glands  are  involved  next  in  order,  and  then  thw 
inguinal  and  retroperitoneal   glands  are   frequently  invaded,  and  a  chain 
not  infrequently  extends  from  the  diaphragm  to  the  inguinal  canals. 

The  glands  are  homogeneous  on  section  and  it  is  often  impossible  I 
differentiate  between  the  cortex  and  medulla.     At  times  the  fibrous  slrom 
becomes  quite  noticeable.    If  the  stroma  is  not  increased  the  glands  remain 
soft  and  usually  grow  rapidly.     When  the  stroma  is  thickened  the  glann 
is  hard  and  grows  slowly.     The  spleen  is  enlarged  in  three-quarters  of  l' 
cases  and  the  liver  is  frequently  enlarged  (Fig.  342). 

Symptoms. — Enlargement  of  the  cervical,  axillary  and  h-mphatit 
glands  is  among  the  first  indications  of  Hodgkin's  disease.  Occasional!}^ 
the  bronchial  glands  are  primarily  enlarged,  producing  dyspntea,  or  th< 
retroperitoneal  glands  may  be  enlarged,  producing  fedema  of  the  feet2 
Anemia  may  precede  or  follow  the  glandular  enlargement.  The  splees 
is  usually  palapable  and  the  liver  enlarged.  There  is  usually  a  palpitatioi 
with  hemic  murmurs.    Fever  of  a  mild  degree,  at  times  hectic  in  character] 
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is  tistially  present.  An  examination  of  the  blood  will  show  an  ana;niia,  the 
red  corpuscles  being  reduced  on  an  average  to  3,000,000  or  4,000,000,  while 
the  whites  are  not  especially  increased. 

Diagnosis. — Hodgkin's  disease  can  be  differentiated  from  leukemia 
by  an  examination  of  the  blood;  it  can  be  differentiated  from  tubercular 
lymphadenitis  usually  by  its  more  rapid  course,  and  b\-  the  further  fact 
that   diere   is  {greater   prostration  and  more   fever   in   Hodgkin's   disease; 


l>.  Lymph  fullicle. 


moreover,  in  Hadgkin'-i  diseasi.-  liic  :ixillar_\  and  inguinal  glands  atf  usiiallj; 
enlarged  to  such  an  extent  as  to  form  tuunirs  nf  (|uile  considerable  size. 

The  progiiiisis  is  unfavcirahle. 

Tkmatmicnt. — .\rsenii-  should  he  givi.-n  in  full  doses  and  is  quite  often 
Ix'neficia!.     In  smne  cases  henelit  has  heeu  derived  from  a  removal  of  the 
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FRACTURES. 

A  fracture  mav  be  defined  as  the  forcible  destruction  of  the  continuity 
of  bone. 

Fractures  may  be  divided  into  ( a^  Simple,  those  in  which  there  are 
no  complications  and  the  bone  is  broken  in  but  one  place:  (b)  Compound 
fractures,  those  in  which  the  soft  tissues  are  torn  or  divided  over  the  bone 
and  the  fractured  surfaces  are  directly  exposed  to  the  external  air ;  ( c ) 
Pathological  fractures  or  those  caused  in  consequence  of  disease  of  the  bone, 
which  occur  without  the  application  of  much  force:  (^d)  Ununited  frac- 
tures, those  in  which  union  has  not  taken  place  after  a  time  sufficient  or- 
dinarily for  repair;  (t)  Spontaneous  fractures,  those  which  occur  in  con- 
sequence of  the  application  of  a  trifling  force;  (f)  Incomplete  or  **gTeen- 
stick"  fractures,  those  in  which  the  bone  is  only  partially  broken:  (^g)  Com- 
plete fractures,  those  in  which  the  bones  are  completely  broken  across:  (h) 
Comminuted  fractures,  those  in  which  the  bones  are  broken  into  several 
pieces:  (i)  Multiple  fractures,  where  several  bones  are  broken  at  the  same 
time:  (])  Gunshot  fractures,  produced  by  a  missile  which  has  derived 
its  force  from  the  explosion  of  gimpowder. 

In  51.938  cases  treated  in  the  I^ndon  hospital,  the  fractures  were 
classified  as  follows : 

Fractures  of  the  skull 757 

I'^ractures  of  the  face   1 ,245 

Fractures  of  the  spine 172 

Fractures  of  the  pelvis  142 

Fractures  of  the  coccvx IS 

Fractures  of  the  ribs 8.261 

Fractures  of  the  sternum 52 

Fractures  of  the  scapula 425 

Fractures  of  the  clavicle 7,840 

Fractures  of  the  arm 4,084 

Fractures  of  the  forearm 9440 

Fractures  of  the  head 5»7S5 

Fractures  of  the  thigh 3.242 

Fractures  of  the   patella 664 

Fractures  of  the  leg 8,323 

Fractures  of  the  foot i  ,521 

Total    5^938 


FRACTURES 

Fractures  are   further  classified  according  to  their  extent,  seat 
direction  into  complete  and  incomplete  fractures. 

Incomplete  and  Complete  Fractures. — Incomplete    fractures 
divided  into  (a)  fissured;  (b)  **greenstick"  fractures;  (b)  depressed  fi 
tures. 

Complete  fractures  have  been  divided  according  to  the  direction 
line  of  fracture,  into,  (a)  transverse  or  oblique,  longitudinal,  V-shaped 
T-shaped;  (b)  according  to  the  seat  of  fracture,  into  fracture  of  sh 
neck,  condyle  and  separation  of  an  epiphysis;  (c)  in  reference  to  the  i 
of  fracture  in  relation  to  a  neighboring  joint,  into  intraarticular,  ex 
articular  and  intracapsular. 

Mode  of  production  of  fracture:     Those  produced  by  direct  violei 
by  indirect  violence,  and  by  muscular  force. 

The  displacements  of  the  fractured  end  of  the  bone  may  be  divi 
into  six  classes:     First,  the  transverse  or  lateral  displacement.     In 
form  the  broken  ends  of  the  bones  are  separated  at  a  right  angle  to 
long  axis.    The  separation  may  be  complete  or  incomplete.    Second,  an 
lar  displacement.     In  this  form  the  upper  or  lower  fragment  divides 
ruptly  from  the  line  which  represents  the  normal  axis.     Third,  rotat 
In  this  displacement  one  of  the  fragments  is  rotated  on  its  transverse  a 
Fourth,  overriding.     This  usually  occurs  in  oblique  fractures  and  is  cau 
by  the  impact  of  the  injury  and  by  muscular  contraction.     The  fractu 
surfaces  overlap  and  the  articulating  exremities  of  the  bone  are  appr 
imated.    Fifth,  impaction  or  crushing.     In  this  variety  one  of  the  fractu 
ends  is  driven  into  the  other,  producing  shortening  and  deformity.     Si: 
longitudinal  separation.     This  condition  occurs  in  transverse  fractures 
the  patella  and  the  olecranon  process,  the  two  fragments  being  separa 
bv  muscular  contraction. 

Predisposing  Causes  of  Fracture. — Advanced  age  is  an  import 
predisposing  cause  of  fracture.  The  bones  become  rarefied,  atrophied,  \ 
break  more  readily  than  in  adult  age.  Pathological  processes  are  also  \ 
qucnt  predisposing  factors.  In  carcinomatous  processes,  and  especially 
carcinoma  of  the  breast,  one  or  more  of  the  long  bones  frequently  becoi 
infiltrated  and  its  texture  more  or  less  destroyed.  In  consequence  of  i 
a  fracture  more  readily  occurs  on  the  application  of  even  a  slight  force, 
osteomyelitis,  osteomalacia  and  in  fragilitas  ossium,  fractures  are  freqt 
in  consequence  of  the  destruction,  or  excessive  brittleness,  of  the  bone. 

The  immediate  causes  of  fracture  are  direct  or  indirect  violence  \ 
muscular  action. 

Fractures  by  direct  violence  are  those  in  which  the  break  occurs  at 
site  of  a  blow. 

In  fractures  by  indirect  violence  the  break  occurs  at  some  point  dist 
from  the  seat  of  the  injury,  as,  for  instance,  a  blow  upon  the  vault  of 
head  may  fracture  the  base  of  the  skull,  or  a  fall  upon  the  feet  may  fi 
ture  one  of  the  bonjps  of  the  leg,  or  one  of  the  spinal  vertebrae. 

Fractures  by  muscular  action:    These  usually  do  not  occur  unless 
muscular  contractions  are  violent,  and  in  a  measure  unexpected.    In  sud< 
muscular  contraction  of  the  quadriceps  or  the  triceps,  the  patella  or  ( 
cranon  may  be  broken. 
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Symptoms  of  Fracture. — The  chief  symptoms  of  fracture  are  de- 
formity, abnormal  mobility,  crepitation  and  loss  of  function. 

Deformity:  This  is  practically  always  present  in  fractures,  and  is  due 
primarily  to  the  displacement  of  the  ends  of  the  bone,  and  secondarily  to 
the  swelling.  The  deformity  is  usually  marked  and  readily  recognized  on 
inspection.  In  fractures  of  the  long  bones  the  deformities  which  are  most 
noticeable  are  those  due  to  angular  displacement,  or  rotation  of  the  distal 
portion  of  the  limb,  and  to  shortening. 

Abnormal  mobility:  Bv  this  is  meant  that  motion  which  occurs  at 
the  site  of  a  fracture  where  normally  there  should  be  none.  When  a  frac- 
ture occurs  through  the  shaft  of  the  femur  or  humerus,  or  through  both 
bones  of  the  leg  or  forearm,  this  abnormal  mobility  is  usually  very  marked 
and  easily  recognized.  If  the  fracture  occurs  near  a  joint,  or  through  one 
of  the  bones  of  the  leg  or  forearm,  abnormal  mobility  may  be  difficult  of 
recognition.  On  the  other  hand  the  very  free  motion  in  a  loose  joint  may 
be  readily  mistaken  for  the  abnormal  mobility  of  a  fracture,  if  one  is  not 
on  his  guard. 

Crepitus:  This  is  a  rough  grating  which  occurs  when  motion  is  im- 
parted to  the  fractured  surfaces,  provided  they  are  in  contact.  Crepitation 
is  caused  by  the  rubbing  of  the  ends  of  the  lx)nes  together.  It  is  a  harsh, 
grating  sound  which  usually  can  be  distinctly  heard,  and  the  condition  is 
readily  appreciated  by  the  fingers.  Crepitus  must  not  be  mistaken  for  the 
softer  but  still  grating  sound  which  is  often  heard  in  normal  joints  or  in 
those  tlie  site  ni  a  slight  plastic  synovitis  when  motion  is  imparted  to  the 
joint. 

Mobility  occurring  in  the  shaft  of  a  long  bone,  attended  with  crepitus, 
is  j)atiiognonionic  of  fracture. 

Loss  of  function  :  As  a  rule,  loss  of  function  is  complete  after  frac- 
ture of  one  o\  the  long  l)ones.  After  a  fracture  of  the  femur  or  humerus  the 
l)alient  is  unable  to  lift  tiie  leg  from  the  bed  or  raise  the  arm  from  the 
side.  Ill  a  fracture  of  the  fibula,  or  of  one  of  the  bones  of  the  forearm,  the 
patient  ina\-  be  able  to  walk  some  distance,  or  use  the  arm. 

Shock  and  pain:  In  fractures  there  is  usually  pronounced  shock  fol- 
lowed by  very  severe  pain,  the  latter  being  aggravated  by  motion  in  conse- 
quence of  the  ends  of  the  lK>ne  nagging  the  tlesh. 

Si<'cUin\^:  Pronounced  swelling  usually  occurs  at  the  site  of  the  frac- 
ture, followed  by  ecchyiiiosis.  The  swelling  is  due  to  the  rupture  of  the 
blood  and  lymj)hatic  vessels  and  to  the  inflammatory  exudate. 

Rki'Air  ok  l''K\(TrRi:s.—  In  studying  the  repair  of  fractures  one  should 
renieiiiber  that  bone  is  but  a  dense  form  of  connective  tissue,  which  has  been 
infiltrated  with  lime  salts.  The  i)rocess  of  repair  in  fractures  does  not 
diflTer  materially  from  the  re])air  of  the  soft  tissues  and  the  healing  of 
wounds.  excej)t  that  in  Ixme  we  have  osteoblasts  which  proliferate  and  pro- 
duce bone,  instead  of  fibroblasts  producing  connective  tissue.  In  the  break- 
ing of  a  lK)ne  there  is  more  or  less  extensive  rupture  of  the  periosteum  and 
endosteum,  laceration  of  the  blood  vessels  and  injury  to  the  soft  tissues.  As 
a  result  of  this  injury  hemorrhage  occurs  into  the  surrounding  tissues*  fol- 
lowed by  traumatic  inflammation,  and  an  infiainmatory  exudate.  In  con- 
sequence of  the  tearing  of  the  l)l(X)d  and  lymi)hatic  vessels  and  the  infiam- 
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matory  exudate,  the  part  becomes  markedly  swollen.  The  blood  clot  and  the 
shredded  and  broken-down  tissue  are  later  removed  by  phagocytosis.  About 
the  second  day  following  a  fracture,  the  deepest  layer  of  cells  of  the  un- 
broken surrounding  and  adjacent  periosteum  and  endosteum,  begins  to  pro- 
liferate actively,  and  forms  a  dense  osteoid  tissue.  At  the  same  time  the 
osteoblasts  lining  the  Haversian  canals  and  the  bone  corpuscles  within  the 
lacunae  at  the  broken  extremities  of  the  bone,  take  on  active  proliferation, 
producing  an  osteoid  tissue  which  unites  with  that  coming  from  the  perios- 
teum without,  and  the  endosteum  within.  The  osteoid  tissue  is  known  as 
the  provisional  callus.  Its  formation  begins  about  the  fourth  day,  and  by 
the  end  of  the  first  week  the  ends  of  the  bones  are  fairly  well  supported  by 
it.  This  provisional  callus  is  but  a  dense  granulation  tissue  and  does  not 
contain  lime  salts.  Haversian  canals  or  lamellae. 

The  Conversion  of  Callus  or  Osteoid  Tissue  Into  Bone. — Ehiring 
the  formation  of  callus  new  vessels  extend  into  it  from  the  periosteum,  en- 
dosteum and  ends  of  the  bones,  the  same  as  they  do  in  new  granulation  tis- 
sue. Tiie  walls  of  the  canals  bearing  the  blood  vessels  are  lined  with  medul- 
lar v  cells  known  as  osteoblasts,  which  as  soon  as  the  vascularization  is  com- 
plete,  form  lx)ny  lamellae  about  the  vessels,  and,  following  this,  Haversian 
svstems  are  established,  and  the  callus  is  converted  into  true  bone,  and  union 
is  complete.  Succeeding  this  the  periosteal  and  medullary  calluses  are  grad- 
ually absorbed.  This  process  may  require  years.  The  time  necessary  for 
the  healing  of  the  bone  depends  largely  upon  its  size  and  the  age  of  the 
patient. 

The  callus  which  is  formed  from  the  periosteum  is  known  as  the 
periosteal  callus ;  that  which  comes  from  the  medulla  is  known  as  the  myelo- 
genic, and  that  which  is  placed  between  the  ends  of  the  bones,  as  the  definite 
callus. 

The  Time  Recjuired  in  the  Healinc.  of  Bones. — A  broken  phalanx 
will  usually  unite  in  about  two  weeks.  Three  weeks  are  usually  required 
for  a  broken  wrist :  five  weeks  for  a  bone  of  the  forearm ;  six  weeks  for  the 
humerus :  seven  weeks  for  the  tibia :  and  ten  weeks  for  the  femur. 

Complications  of  Fractures. — Hy  complications  are  meant  such  con- 
ditions as  are  not  incident  to  the  fracture,  and  which  aggravate  the  injury, 
prolong  the  treatment  or  render  the  result  less  satisfactory. 

Among  the  immediate  complications  may  be  mentioned  a  tearing  of 
the  overlying  soft  structures,  rendering  the  fracture  compound  and  exposing 
it  to  the  air.  If  infection  occurs  suppuration  is  likely  to  follow,  necessitat- 
ing frequent  dressing,  increasing  the  pain  and  distress,  prolonging  the  treat- 
ment and  often  delaying  or  even  preventing  union. 

Comminution  of  the  Bone. — In  this  condition,  if  the  fracture  is  com- 
pound, it  is  often  necessary  to  remove  pieces  of  bone  which  have  been  large- 
ly stripped  of  their  periosteum.  In  cases  which  are  not  compound  union 
is  delayed,  a  larger  callus  is  required  and  the  results  arc  ordinarily  less 
perfect. 

Laceration  or  Thro.mmosis  of  Important  \]u)ov  Vessels. — This  com- 
plication occasionally  occurs  near  joints  and  especially  at  the  lower  end  of 
the  humerus  or  femur.  If  the  l)rachial  or  popliteal  vessel  is  lacerated,  throm- 
bosed or  obstructed  by  pressure,  a  large  hematoma  or  traumatic  aneurism 
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may  result,  requiring  incision  and  turning  out  of  the  clot,  or  ligation  of  the 
injured  vessel.  In  some  cases  in  consequence  of  injury  to  an  important 
vessel,  gangrene  may  result,  necessitating  amputation. 

Injury  to  Nerves. — Important  nerves,  such  as  the  musculo-spiral  or 
ulnar,  are  occasionally  injured  or  lacerated,  causing  paresis  or  paralysis  of 
the  muscles  which  they  supply. 

Fracture  Extending  into  Joints,  or  Complicated  by  Dislocations. 
— A  fracture  not  infrequently  extends  into  a  neighboring  joint,  or  may  be 
associated  with  a  dislocation  greatly  aggravating  the  condition  and  often 
making  the  result  less  favorable. 

Mediate  or  Late  Complications. — These  may  occur  during  the  pro- 
cess of  healing. 

Fat  Embolism. — This  condition  mav  occur  in  fractures  which  are  not 
early  immobilized  and  are  subjected  to  considerable  motion.  The  process 
is  most  frequent  in  childhood  and  in  young  adults.  It  usually  makes  its 
appearance  during  the  second  or  third  day  and  is  attended  with  marked 
restlessness,  difficulty  of  respiration  and  rapid  pulse.  In  the  process  the 
capillaries  of  the  lungs,  kidneys  and  brain  frequently  become  obstructed  by 
fat  emboli.  Fat  particles  can  frequently  be  seen  on  the  surface  of  the  urine. 
The  treatment  should  consist  in  supporting  the  circulation. 

Swelling. — This  may  be  so  great  in  consequence  of  inflammatory 
exudate,  and  the  rupture  of  blood  and  lymph  vessels,  as  to  compromise  the 
circulation  and  threaten  the  vitality  of  the  limb.  If  the  swelling  is  exten- 
sive and  is  not  relieved  by  iniinobilization  and  supported  by  proper  bandag- 
ing, incisions  may  be  necessary  even  at  the  risk  of  rendering  the  fracture 
compound. 

Muscular  Spasm. — This  condition  can  scarcelv  be  considered  a  com- 
plication,  as  it  practically  always  occurs  in  fractures  of  the  thigh,  leg  and 
arm.  It  often  causes  severe  and  excruciating  pain,  and  in  oblique  fractures 
produces  overriding  of  the  fractured  surfaces.  It  is  to  be  treated  by  the 
application  of  suitable  traction  and  immobilization. 

Dllikium  Trkmkns. — This  is  (^-ne  of  the  most  serious  conditions  com- 
plicating fractures.  It  fre(iucntly  occurs  in  iXTsons  who  are  habituated  to 
the  use  of  alcohol,  aiul  who  in  coiiscquence  of  the  injury  are  obliged  to  re- 
main in  bed.  It  should,  if  possible,  be  guarded  against  by  the  administra- 
tion of  alcohol  in  proper  quantities,  and  in  securing  for  the  patient  a  full 
measure  of  sleep  by  the  administration  of  chloral,  bromide,  or  codein.  If 
delirium  occurs  hyoscyamine,  morphine  or  chloral  are  at  times  serviceable. 
The  delirium  is  often  so  severe  that  the  patient  has  to  be  forcibly  restrained 
or  put  into  a  straight  jacket. 

Stiffxe.ss  of  Adjacknt  Joints. — This  is  predisposed  to  by  a  rheumatic 
diathesis  or  rheumatoid  arthritis,  by  ai^e  and  by  sex.  Females  past  fifty 
years  of  age  are  es])ecially  liable  to  suffer  from  stiffness  of  the  phalangeal 
joints  after  a  broken  forearm.  Immobilization  of  the  joints  and  long  con- 
tinued pressure  upon  nuiscles  and  tendon  sheaths  are  the  immediate  fac- 
tors. The  condition  can,  in  a  larc^e  measure,  be  guarded  against  by  releas- 
ing joints  as  soon  as  possible,  and  by  substituting  plaster  of  Paris  casts  for 
splints.     Passive  and  active  motion,  and  massage  should  be  early  resorted  to. 

ATRornv  of  thk  Limb. — More  or  less  of  atrophv  alwavs  occurs  in 
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cases  of  fracture.  It  is  due  to  non-use,  lessened  blood  supply  and  tht 
pressure  of  splints.  The  condition  is  usually  soon  recovered  from,  afte] 
the  splints  are  discarded,  by  using  the  limb  and  having  it  massaged. 

Pain,  Swelling  and  Weakness  of  the  Limb. — These  often  persis 
for  months  after  the  healing  of  the  fracture,  and  they  may  even  be  perma 
nent.  They  are  largely  due  to  pressure  upon,  or  adhesions  about,  nerves 
tendon  sheaths,  or  muscles ;  to  imperfect  union ;  to  interference  with  re 
turn  lymphatic  circulation  and  to  stiffness  of  the  neighboring  joints.  Thest 
complications  may  often  be  prevented  by  a  more  perfect  adjustment  of  tb 
fractured  surfaces,  by  complete  immobilization  and  by  preventing  undut 
pressure  of  splints  upon  the  soft  tissues.  Pain,  swelling  and  weaknesi 
may  often  be  relieved  in  time  by  massage  and  the  application  of  a  suitablt 
bandage. 

Excessive  Callus. — This  is  due  either  to  imperfect  immobilization,  oi 
to  the  fact  that  the  fractured  surfaces  v/ere  not  in  good  apposition.  Tht 
preventive  treatment  is  more  perfect  adjustment  and  complete  immobiliza 
tion. 

Fai'lty  or  \'iciol's  Union. — This  results  from  want  of  proper  ad 
justment  of  the  fractured  surfaces  or  to  incomplete  immobilization.  Ii 
consequence  of  faulty  union,  deformity  is  often  produced  and  the  usefulnesi 
of  the  limb  greatly  impaired.  Angular  displacement  or  rotation  can  usualb 
be  corrected  by  manual  force,  if  attempted  while  the  callus  is  soft.  Aftei 
the  callus  has  become  bony,  correction  cannot  be  accomplished  without  re 
fracturing  the  bones.  Osteotomy  is  usually  practised  in  these  cases,  th4 
bone  being  cut  through  with  a  chisel,  when  the  deformity  is  corrected  am 
the  limb  put  up  in  splints. 

Del.\ved  Union. — This  term  is  applied  to  those  cases  in  which,  thougl 
union  is  taking  place,  it  is  not  completed  in  the  ordinary  time.  Delayec 
union  is  due  to  a  variety  of  causes:  (a)  Imperfect  immobilization;  (b] 
Want  of  complete  adjustment  of  the  fractured  surfaces;  (c)  Disease  of  tht 
bone;  (d)  Constitutional  disease;  (e)  Poor  health. 

In  the  treatment  of  these  cases  the  cause,  if  possible,  should  be  cor- 
rected, the  fractured  surfaces  more  perfectly  immobilized,  and  the  patien' 
got  out  of  bed  and  into  the  fresh  air.  The  e:eneral  health  should,  if  pos 
sible,  be  improved,  and  the  circulation  in  the  limb  increased.  In  fracture: 
of  the  lower  extremity  this  may  be  attained  by  getting  the  patient  out  o] 
bed  and  on  his  feet ;  or  the  ends  of  the  bone  .may  be  vigorously  rubbed  to 
gether  by  manipulation.  The  fractured  area  may  be  hammered  with  a  paddec 
mallet,  or  the  ends  of  the  bones  may  be  stimulated  by  boring  them  with  r 
gimlet,  and,  if  thought  best,  inserting  ivory  pegs. 

Fibrous  or  Ligamentous  Union. — In  this  condition  the  ends  of  th< 
bones  are  connected  by  fibrous  tissue.  The  connection  may  be  so  close  a: 
to  permit  of  very  limited  motion,  or  so  loose  as  to  allow  of  free  motion 
The  causes  are  non-adjustment  of  the  ends  of  the  bone,  imperfect  immobili- 
zation, or  the  presence  between  the  ends  of  the  l)one  of  muscle  fascia  01 
blood  clot.  If  the  union  is  close  no  treatment  is  required.  If  there  is  free 
motion  the  treatment  outlined  for  delayed  union  may  be  practiced.  If  thi: 
does  not  succeed  the  ends  of  the  bones  may  be  exposed,  freshened,  brough 
together  and,  if  thought  best,  wired.     If  the  ligamentous  union  occurs  ir 
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one  of  the  bones  of  the  leg  or  the  forearm,  it  may  be  necessary  to  resect 
a  portion  of  the  adjacent  bone  in  order  to  bring  the  ends  of  the  fractured 
bone  together. 

Nonunion. — Here  little  or  no  reparative  action  has  taken  place.  The 
ends  of  the  bones  are  usually  atrophied,  pointed  and  imconnected.  The 
condition  is  rare.  It  is  usually  due  to  malnutrition,  but  may  be  caused  by 
the  factors  which  lead  to  delayed  or  ligamentous  union.  In  the  treatment 
the  ends  of  the  bones  should  be  stimulated,  the  blood  supply  increased,  and, 
if  necessary,  the  ends  of  the  bones  freshened  and  wired. 


SPECIAL  FRACTURES. 

FRACTURE  OF  THE  NASAL  BONES. 

These  fractures  are  of  frequent  occurrence  and  due  to  blows  or  falls 
upon  the  nose.  The  degree  of  injury  may  vary  from  slight  deflection  of  the 
cartilaginous  sei)tum  or  fracture  of  the  projecting  ends  of  the  nasal  bones, 
to  the  complete  breaking  down  of  the  bony  arch  of  the  nose,  with  fracture 
of  the  perpendicular  and  cribriform  plates  of  the  ethmoid.  The  condition 
is  usually  readily  recognized  if  seen  early  and  before  marked  swelling  has 
occurred.  If  seen  late  and  after  pronounced  swelling,  it  may  be  impossible 
to  rcognize  the  fracture.  According  to  the  situation  and  extent  of  the  frac- 
ture, the  deformity  may  consist  in  a  depression  of,  or  a  sinking  in  of,  one 
side  of  the  nose,  or  the  nose  may  deviate  to  one  side,  or  the  bridge  may 
be  broken  down,  or  the  tip  of  the  nose  depressed. 

Treatment. — The  parts  should  be  replaced  in  their  normal  position. 
This  can  usually  be  eflfccted  by  external  manipulation  with  the  fingers.  In 
cases  in  which  there  is  marked  depression  the  parts  will  have  to  be  elevated 
by  a  small  but  very  strong  instrument,  which  can  be  introduced  into  the 
nostril.  A  suitable  instrument  for  this  purpose  is  the  ordinary  steel  sound, 
which  may  be  covered  with  a  bit  of  cotton  and  then  introduced  well  into 
the  nose  and  the  depressed  bone  elevated.  This  often  requires  very  con- 
siderable force,  as-  there  is  frequntly  markd  impaction.  If  there  is  a  tendency 
for  the  parts  to  become  redisplaced,  which  is  frequently  the  case,  they  may 
be  retained  in  position  by  packing  narrow  strips  of  iodoform  gauze  firmly 
within  the  nostril.  This  should  be  renewed  every  day  and  the  nostril  gen- 
tly syringed  out  with  some  mild  antiseptic  solution.  The  treatment  must 
be  continued  for  a  week  or  ten  days.  Occasionally  the  cartilaginous  septum 
is  loosened  and  forced  to  one  side.  This  may  be  corrected  by  forceps  pres- 
sure, or  by  packing.  The  irnportance  of  early  recognizing  and  perfectly 
correcting  any  deformity  of  the  nose  due  to  fracture  can  scarcely  be  over- 
estimated, as  the  subsequent  deformity  is  very  marked  and  unsightly. 

FRACTURES  OF  THE  SUPERIOR  MAZILLAR7  BONE. 

These  fractures  are  comparatively  rare.  They  are  generally  produced 
by  direct  and  severe  violence.  A  portion  of  the  alveolar  process  may  be 
broken  off  by  direct  violence,  as  in  blows  or  falls  upon  the  face  or  in  the 
extraction  of  teeth.  The  loosened  portion  can  usually  be  held  in  position 
by  binding  the  lower  jaw  against  the  upper,  and  if  necessary  by  wiring  on 
each  side  the  teeth  of  the  sound  portion  to  those  of  the  fractured.    Occa- 
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sionally  as  .the  result  of  a  fall  from  a  height  upon  the  face,  one  or  both 
bones  are  loosened  from  their  attachment  and  carried  backwards  so  as  to 
close  the  nasopharynx,  and  flatten  the  face  very  materially.  Reposition  can 
usually  be  effected  in  these  cases  by  introducing  the  finger  into  the  mouth 
and  behind  the  palate  and  dragging  the  maxillary  bones  forward  into  posi- 
tion. In  these  cases  difficulty  may  be  experienced  in  retaining  the  bones  in 
position,  as  they  are  quite  loose  and  tend  to  fall  backwards.  In  such  case 
constant  traction  may  have  to  be  maintained,  for  a  week  or  more,  or  the 
teeth  of  the  upper  jaw  may  be  securely  wired  to  those  of  the  lower.  Pro- 
fuse suppuration  usually  follows  in  these  cases  and  one's  constant  endeavor 
should  be  to  keep  the  parts  in  as  clean  a  condition  as  possible,  by  frequent 
syringing  the  nose  and  mouth  with  some  mild  antiseptic  solution. 

• 

FRACTURE  OF  THE  MALAR  BONES. 

These  fractures  are  rare  and  only  occur  as  the  result  of  severe  violence. 
The  orbital  and  zygomatic  processes  may  be  broken  separately,  or  the  entire 
bone  may  be  separated  from  its  connection  and  forced  out  of  position.  In 
these  latter  cases  the  malar  process  of  the  superior  maxillary  is  also  broken. 
In  fractures  of  the  malar  bone  the  displacement  may  occur  in  one  of  three 
directions,  viz.,  backward  into  the  zygomatic  fossa,  inward  into  the  antrum 
of  Highmore,  or  forward-  and  upward  into  the  orbit.  The  deformity  is  us- 
ually pronounced,  even  when  the  cheek  bone  is  but  slightly  displaced.  Crep- 
itus and  preternatural  mobility  may  be  wanting  on  account  of  the  impac- 
tion. *If  the  displacement  is  backward  the  movements  of  the  lower  jaw  are 
likely  to  be  interfered  with,  and  if  the  displacement  is  into  the  orbit,  the  eye 
will  be  protruded. 

Treatmknt. — If  the  displacement  is  at  all  marked  every  effort  should 
be  made  to  effect  a  reduction  of  the  fragments.  This  may  at  times  be  ac- 
complished by  manipulation.  The  finger  can  be  introduced  into  the  zygo- 
matic fossa,  into  the  orbit  and  beneath  the  'oone,  and  an  effort  made  to 
force  it  into  position.  If  one  does  not  succeed  by  manipulation,  a  small 
opening  can  be  made  in  the  soft  parts  and  a  gimlet  bored  into  the  bone,  with 
which  it  is  dragged  into  position. 

FRACTURE  OF  THE  LOWER  JAW. 

This  is  of  frequent  occurrence  and  is  caused  by  falls  or  blows  upon 
the  chin  or  side  of  the  face.  The  fracture  may  be  single,  double  or  mul- 
tiple, and  is  most  frequently  situated  anteriorly  between  the  symphysis  and 
mental  foramen.  No  portion  of  the  bone  is,  however,  free  from  liability  to 
fracture,  but  the  body  is  much  more  frequently  broken  than  is  the  ramus, 
while  the  condyle  or  coronoid  processes  are  but  rarely  fractured.  In  frac- 
ture of  the  body  the  line  of  fracture  is  usually  transverse  or  slightly  oblique. 
The  fracture  is  usually  compound,  the  muco-periosteal  covering  within  the 
mouth  being  torn. 

There  is  usually  some  lateral  displacement,  with  depression  of  one  of 
the  fragments.  Diagnosis  is  readily  made  from  the  history  of  the  accident* 
bleeding  from  the  mouth,  want  of  alignment  of  the  teeth,  and  crepit 
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The  prognosis  is  usually  good.  In  multiple  fractures,  however,  at- 
tended with  profuse  suppuration,  the  endurance  of  the  patient  may  be  se- 
verely taxed. 

Treatment. — Replacement  of  the  fragments  in  proper  position  is  us- 
ually readily  effected  by  manipulation  in  simple  cases.     In  cases  in  which 
there  is  little  tendency  to  displacement  the  application  of  a  four-tailed  ban- 
dage (Fig.  14)  may  be  all  that  will  be  necessary.    Ordinarily,  however,  a 
trough  should  be  made  for  the  lower  jaw  out  of  binder's  board,  or  canton 
flannel  and  plaster  of  Paris.    To  form  this  trough  for  an  adult  a  piece  of 
binder's  board  eighteen  inches  long  by  three  to  four  inches  wide  should  be 
immersed  in  cold  water  imtil  reasonably  soft.     The  center  of  each  end  is 
then  split  down  for  about  two  and  a  half  or  three  inches  and  a  portion  of 
the  middle  thinl  trimmed  away  so  as  not  to  make  undue  pressure  upon  the 
throat  or  upon  the  lip.    The  central  portion  is  then  applied,  and  accurately 
molded  to  the  chin,  while  the  two  extremities  are  molded  to  the  jaw.     The 
splint   is  held  in  place  by  a  four-tailed,  or  figure-of-eight,  bandage,   and 
when  dry  gives  good  support  (Fig.  343).    A  trough  may  be  made  of  can- 
ton flannel,  or  coarse  clotli.  and  plaster  of  Paris  as  follows:  a  piece  of  th*; 
cloth  ei^rlit  inches  long,  doubled  three  times,  and  three  or  four  inches  wide. 
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is  saturated  with  plaster  of  Paris  cream,  has  its  two  ends  split  down  for 
two  or  three  inches,  the  ui)])er  and  lower  portions  trimmed  away,  so  as  not 
to  make  undue  {pressure  upon  the  lower  lip  and  throat,  and  then  accuratelv 
ai)plie(l  and  molded  to  the  chin  and  lower  jaw  and  held  in  position  by  a 
figure-of-eight  bandage.  After  drying  it  should  be  removed  and  lined  with 
absorbent  cotton  or  gauze,  when  it  makes  an  excellent  trough  in  which  the 
lower  jaw  may  Ix*  quite  firmly  and  accurately  retained  in  position  following 
the  fracture. 

In  cases  in  which  there  is  marked  tendency  to  displacement,  and  espe- 
cially tlio.^c  in  which  the  fracture  is  double,  it  is  often  of  decided  advantage, 
in  addition  to  the  ai)plication  of  the  trough,  to  wire  the  teeth  of  the  loose 
piece  firmly  to  the  corresponding  teeth  of  the  upper  jaw,  and  then  bind  the 
jaws  together.  Vulcanized  or  aluminum  interdental  splints  are  often  made 
use  of  by  oral  surge<-)ns  in  the  treatment  of  fractures  of  the  lower  jaw,  and 
especially  in  those  which  are  multiple  and  held  in  position  with  diflftculty. 
In  fractures  near  the  angle  of  the  jaw,  or  through  the  ramus,  with  marked 
tendency  to  displacement  in  consequence  of  muscular  contraction,  it  may  be» 
and  often  is,  necessary  to  wire  the  fragments  together  through  an  open  in- 
cision. In  doing  this  the  fractured  surfaces  are  exjx)sed  by  in- 
cision, when  two  holes  are  made  with  a  bone  drill  through  each  fragment. 
These  holes  are  in  pairs  and  should  corresp*  '      fractured  surfaces. 
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Silver  or  annealed  iron  wire  is  then  passed  through  each  pair  of  openings 
and  the  fractured  surfaces  brought  firmly  together.  In  severe  cases  of  com- 
minuted fracture,  as  in  those  caused  by  the  kick  of  a  colt  or  horse,  it  may 
be  impossible  to  retain  the  fragments  in  position.  In  these  cases  they  should 
be  removed. 

In  fractures  of  the  jaw,  and  especially  in  those  which  are  compound, 
it  is  absolutelv  necessarv  to  maintain  the  mouth  in  as  clean  a  condition  as 
possible.  In  cases  in  which  the  teeth  of  the  upper  and  lower  jaws  are 
wired  together  the  patient  can  ordinarily  be  given  liquid  food  through  some 
point  where  a  tooth  is  absent,  or  nourishment  may  be  administered  through 
a  soft  catheter,  passed  through  the  nose  and  into  the  stomach,  or  he  may 
be  fed  for  a  few  days  per  rectum. 

FEACTTJEES  OF  THE  HTOID  BONE. 

Fractures  of  this  bone  are  rare  in  consequence  of  its  protected  posi- 
tion and  free  mobility.  Fractures  may,  however,  occur  as  a  result  of  blows 
or  falls  upon  the  neck,  or  as  a  result  of  forcibly  clutching  the  throat  with 
the  hand.  The  fracture  has  usually  been  situated  near  the  junction  of  the 
great  cornu  with  the  body  of  the  bone. 

SvMi*T()MS. — Locally  there  is  tenderness,  swelling  and  ecchymosis.  The 
movements  of  the  lower  jaw  and  tongue  are  painful.  Deglutition  is  often 
difficult  and  it  may  be  impossible.  If  the  thyroid  cartilage  is  implicated 
there  is  likely  to  be  severe  (lys])noea  with  cough  and  bloody  expectoration. 

Trkatment. — The  displacement  can  usually  be  corrected  by  manipu- 
lation, and  if  necessary  by  introducing  a  finger  within  the  pharynx.  After 
replacement  the  head  and  neck  should  be  immobilized  with  bandages  pass- 
ing around  the  head  and  shoulders  (Fig.  72).  If  the  swelling  is  consider- 
able cold  compressed  may  be  applied  to  the  neck.  If  the  pain  and  difficulty 
of  swallowing  are  considerable,  the  patient  should  be  nourished  by  rectal 
enemata. 

FRACTTJRE  OF  THE  STERNUM. 

Fracture  of  the  sternum  is  rare,  largely  on  account  of  the  elasticity  ,of 
its  supp<:)rts  and  its  own  petrous  and  elastic  nature.  When  fracture  does 
occur  it  is  usually  the  result  of  a  severe  crushing  force,  and  is  frequently 
associated  with  injuries  to  other  structures. 

Symptoms. — The  symptoms  are  local  tenderness,  swelling  with  de- 
formity and  often  crepitus.  There  is  also  frequently,  even  in  uncompli- 
cated cases,  severe  i)ain  in  the  sternal  region.  There  may  be  associated  in- 
juries with  dyspnoea,  cough  and  bloody  expectoration.  The  fracture  is  us- 
ually transverse  and  situated  in  the  upi)er  ]iart  of  the  gladiolus,  with  the 
upper  end  of  the  lower  fragment  projecting  forward.  Union  usually  read- 
ily occurs,  even  if  reduction  is  not  completely  effected. 

TrEv\tmp:xt. — The  ])rojecting  fragment  can  usually  be  forced  into  po- 
sition by  manipulation,  and  maintained  at  least  in  part  by  the  application 
of  a  compress  held  in  position  by  a  wide  bandage  which  encircles  the  chest, 
or  by  a  wide  piece  of  adhesive  i)laster.  The  patient  is  most  comfortable  in 
a  half-sitting  posture  with  a  hard  pillow  between  the  shoulders.  This  po- 
sition also  assists  in  maintaining  the  fragments  in  proper  position. 
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FSACTTJBE  OF  THE  BIBS. 

I'Vaclurc  of  one  or  more  ribs  is  of  very  frequent  occurrence.  The 
fracture  is  usually  caused  by  falls,  direct  blows  in  consequence  of  which  the 
rib  or  ril>s  arc  forced  inwards  and  broken,  or  it  may  be  the  result  of  the 
flattciiinj^  of  the  chest  by  antero-posterior  pressure  forcing  the  ribs  out- 
wards and  causinjj  a  fracture.  The  immediate  displacement  of  the  ends 
of  the  fractured  rib  may  l)c  considerable,  causing  laceration  of  the  pleuni 
or  lunj;,  or  ruj)turing  an  intercostal  artery.  Other  complications  may  occur, 
dejicndinj^  on  the  degree  and  extent  of  the  traumatism.  Injury  or  lacera- 
tion of  tile  pleura  will  lead  to  a  pleurisy  usually  plastic  in  character.  Lacer- 
ation of  the  lung  is  likely  to  \ye  followed  by  traumatic  pneumonia,  or  perhaps 
severe  heniorrhajiifc  into  the  pleural  cavity  (Hemothorax). 


liir.   .U4.--l'niciiiro  oi  tho  Clavicle. 


S\MrioMs.-  In  \\w  tracturo  oi  a  rib  there  is  a  sudden,  acute,  intense 
\\\'m  ot  a  laiuinaiiiiL;  oiiaraoior.  felt  over  the  area  of  the  broken  bone. 
Kopirati.  1;  is  intcrkTcd  with  aiul  it  prolonged,  very  painful.  Consequently 
tlk'  i\'<iMrati«»ns  are  sh»Mt  aiul  quick.  There  is  often  a  dry,  troublesome  an  J 
ver\  I  ainful  oou^h.  W  iihvnit  coir.j^lications  there  is  but  little  fever:  with 
co'.r.plicati.  lis  iho  fever  will  depend  upon  the  kind,  de^rree  and  extent  of  the 
oo:rplioaiiiMi<.  Locally  tliore  is  a  well  circumscribed  tender  area.  If  pres- 
sure i<  n'.ai.le  u\\n\  this  ]VMnt  a  severe  slabbing  pain  is  produced.  Tliere  is 
so:r.e  ^wellinc,  often  eccliv:nosis,  and.  ii  niav  be.  crepitus  and  preternatural 
ir.olvlity.  vVepiius  auvi  i^reternatrral  mobility,  however,  in  iracture  ot  a 
birij^'.e  rib,  are  difticult  to  detennine.  It  two  or  more  ribs  are  brcken. 
ere;  i:::s  auil  increased  mobility  are  easily  recognized.  Without  crepitus  and 
l^reu  rnatural  :r.obilitv  the  liiamiosis  is  made  bv  considering  the  history  of 
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the  case,  the  stabbing  pain  in  the  side  when  the  patient  takes  a  long  breath, 
coughs  or  reaches  upward  with  the  arm,  associated  with  localized  tender- 
ness, swelling  and  severe  pain  upon  pressure. 

Treatment. — This  usually  consists  in  restraining  the  freedom  of  the 
chest  wall  by  suitable  bandages,  or  a  wide  strip  of  adhesive  plaster.  Ordi- 
narily a  compress  should  not  be  placed  over  the  seat  of  the  fracture  pre- 
ceding the  application  of  a  bandage,  as  this  is  likely  to  force  the  ribs  inward 


and  proihicc  irritalion  of  or  injury  to  the  pk'ura  or  lung.  .\  strip  of  adhe- 
sive plaster  six  inch(.-s  wide  and  sufficiently  long;  lo  encircle  more  than  one- 
half  the  body,  should  have  it-;  center  applied  over  the  seat  of  the  injury. 
and  then  at  the  end  of  an  expiration,  brought  firmly  aliout  the  che5t.  This 
limits  the  exjiiratory  movemenls.  supixirts  the  chest  and  relieves  very  ma- 
terially the  pain. 
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FBACTUBED  CLAVICLE. 


The  clavicle  is  probably  more  frequently  broken  than  any  other  bone  in 
the  body,  excepting  the  radius.  The  fracture  occurs  most  frequently  .during 
chiidho«>J  ax:d  yc»ung  adult  age.  The  cause  is  ordinar>'  and  indirect  force, 
as  a  fall  upc>n  the  outstretched  hand,  upon  the  elbow,  or  upon  the  point 
of  the  shoulder.  cVcasionallv  the  clavicle  is  broken  by  direct  force,  as  from 
a  blow  or  kick  receivevl  directly  over  the  bone, 

SiTi  ATit.N  AND  DISPLACEMENT. — The  fracture  is  usually  situated  in 
the  outer  portion  of  the  middle  third  of  the  bone,  just  internal  to  the  at- 
tachment of  the  coraco-clavicular  ligament.  The  direction  of  the  fracture 
is  ordinarily  from  above  downwanls  and  inwards.  The  external  fragment 
is  held  down  by  the  attachment  of  the  coraco-clavicular  ligament,  while  the 
shoulder,  K^sint::  the  supp^^ri  of  the  clavicle,  falls  downwards,  inwards  and 
forwards,  carryinjr  the  outer  fragment  with  it  and  producing  overriding. 
This  displaccnicni  y^i  the  shoulder  and  the  possible  contraction  of  the  ster- 
no-clei(lo-niastoi(i  nuisclo  make  the  fractured  end  of  the  internal  fragment 
project  forcibly  beneath  the  skin   (Fig.  344). 

l-Vactiircs  of  the  outer  third  are  much  less  frequent  than  those  of  the 
middle  third,  and  when  occurrin<:i:  the  fracture  is  often  transverse  with  an 
anji^ular  <lcf'»rmity.  ihe  apex  o\  which  projects  upwards  and  backwards. 

I'Vactures  nf  the  internal  third  of  the  clavicle  are  rare,  and  in  this  sit- 
uation the  fracture  is  often  trai:sverse.  the  fragments  usually  not  separated 
materially,  and  the  deformity  angular  with  the  apex  directed  upwards. 

In  chiMren  j^reenstick  fracture  may  occur.     If  the  fracture  has  been 
pHKlnccd  hy  <lirect  force,  as  fnnn  the  kick  oi  a  horse,  it  may  be  comp)ound. 
I'rartureN   of   both   clavicles   have  occurred  as  the   result   of  a  transverse 
cnishinj^^  «>!  the  shoulders  bet\\et.-n  heavy  objects,  or  from  direct  force.* 

SvMi'ioMs. — There  are  j^iin,  local  tenderness,  swelling,  ecchymosis 
and  def' trniity.  the  extremity  r.i  the  internal  fragment  projecting  promi- 
nently beneath  the  skin.  There  are  abnormal  mobility,  crepitus  and  loss  of 
f miction  in  the  C(»rre^]^i)ndinj^^  member,  the  ])atient  supporting  the  forearm 
and  elb  iw  nf  the  injured  si^le  with  the  hand  of  the  well  anu.  There  is  a 
fallinj^^  diiwnward,  forward  and  inward  of  the  shoulder,  with  over-riding  of 
the  fractured  surfaces,  and  approximation  of  the  ends  of  the  clavicle. 

(.'oM  I'LK  A  ii(^Ns. — Complicatiuns  are  rare,  although  in  a  few  cases  the 
brachial  ])lexns  nr  the  subclavian  or  iiUernal  jugular  vein  has  been  injured. 
I'niun  readily  occurs  in  the  great  majority  of  cases  in  about  four  weeks, 
although  with  some  (lis])lacenient. 

TuKAi  MKN  I. —  In  some  cases  in  children  without  marked  displacement 
no  s];ecial  treatment  is  required  further  than  the  support  of  the  arm  in  a 
sling. 

In  cases  <»f  oblique  fracture  with  marked  separation,  the  fragments 
should  be  adjusted  by  carrying  the  shoulder  upward,  backward  and  out- 
ward. In  the  great  majority  of  cases  it  is  difficult  and  almost  impossible  to 
maintain  the  arm  for  any  length  of  time  in  this  position,  and  the  fractured 
surfaces  absolutely  in  contact  and  without  deformity.  The  Sayres' 
dressing  is  ])erhai)s  resorted  to  more  frecjuently  than  any  other,  either  as 
•  •riginalh  j)l.'mned  or  slightly  modified.  This  consists  (as  shown  in  Figs. 
345  an<l  ^^4^))  in  looping  a  wide  strip  of  adhesive  plaster  about  the  injured 


and  tlicii  carrying  tlie  strip  across  the  hack,  tlieii  across  the  chest 
ath  the  arm  so  as  to  hold  the  arm  finiilv  backwards.  A  pad  is 
■d  in  the  axilla,  and  a  broad  strip  of  adliesive  plaster,  which  h: 
T  fenestrated,  is  i>laced  with  this  point  over  the  olecranon  oi  the  in. 


ber  and  the  two  ontis  carrit-d  acms-  ihf  npinisito  sluiiilik-r,  whil 
is    forcfd   iiinvank  and   forwnr.l>.     Addil-.mal  x-ciirin    niav  be  ■ 

le  Savres"  dressin^v  l>v  a  few  turns  of  l.anda^e  abont  the 'ell>.jw 
or  b^-  :i;)],h-in-  a  niodilied  \elpean  band:!!,'e. 
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When  it  is  ver>-  desirable  to  avoid  deformity  the  patient  should  be 
placed  in  Ixrd  with  a  hard  pillow  between  the  shoulders,  as  this  will  take  the 
weight  of  the  upper  extremity'  and  shoulder  off  from  the  fracture,  and  re- 
lieve ver>'  materially  the  displacement.  Some  prefer  to  place  large  f>added 
rings  ab'jut  the  shoulders  and  bind  these  firmly  together  posteriorly,  drag- 
ging both  shoulders  backwards. 

The  retentive  dressings  in  fractured  clavicle  are  always  very  irksome 
and  frequently  not  well  borne.  In  some  cases  especially  in  children  it  is 
almost  iniij^jssible  to  make  them  submit  to  the  Say  res'  dressing.  In  these 
a  \'elpeau  bandage  may  well  be  applied  to  the  side,  fixing  the  shoulder  and 
at  the  same  lime  giving  the  arm  some  support. 

FRACTTJBES  OF  THE  SCAPULA. 

These  fractures  are  rare  and  are  usually  the  result  of  the  application  of 
great  violence,  as  that  which  may  occur  in  falls  from  a  height. 

FRACTTJBES  OF  THE  BODY  OP  THE  SCAPULA. 

The-o  may  be  transverse  or  comminuted.  The  scapula  being  superfi- 
cial is  ea>ily  palpated,  and  preternatural  mobility,  crepitus,  tenderness  and 
swellinLif,  when  nccurrini^^,  arc  readilv  made  out.  In  fracture  of  the  bodv  of 
the  scapula  ihere  is  usually  marked  tunctional  disability  of  the  correspond- 
ing arm. 

FBACTUBES  OF  THE  ACBOMION  PBOCESS  OF  THE  SCAPULA. 

In  the  treatment  the  scapula  should  be  fixed  to  the  side  by  the  applica- 
tion ui  a  bp'ad  strip  of  adhesive  plaster  or  by  the  application  of  a  wide 
bandaiifc.     The  arm  is  supported  m  a  slin.q". 

This  j)r<»ce<s  unites  with  the  scapula  about  the  twentieth  year.  Frac- 
ture or  separation  of  the  ei)iphysis  usually  occurs  as  the  result  of  direct 
force,  such  a>  a  fall  or  blow  upon  the  ix)int  of  the  shoidder.  In  fractures 
of  the  acromion,  the  line  of  sejjaration  is  usually  outside  of  the  acromio- 
clavicular lij^anient. 

SvMr'KLMS.- -There  will  be  IcK^lized  tenderness,  some  flattening  of  the 
shoulder,  crei)itation,  swelling-,  functional  disturbance  and  preternatural  mo- 
bility. 

'J'kkaimmnt. — 'J1ie  arm  should  be  supported  in  a  sling  and  the  shoulder 
elevated  by  a  suitable  bandage.  Such  a  support  may  be  constructed  with  a 
bandage  three  inches  wide,  which  is  carried  twice  around  the  body  for  pur- 
lK)ses  of  fixation,  and  then  over  the  arm  just  above  the  elbow.  From  this 
point  it  is  carried  across  the  back  and  over  the  injured  shoulder  internally 
to  the  break,  down  lx*neath  the  arm  and  elbow,  and  again  around  the  body. 
These  turns  may  be  continued  till  the  part  is  sufficiently  fixed. 

FBACTUBES  OF  THE  SPINE  OF  THE  SCAPULA. 

This  fracture  is  caused  by  direct  violence,  and  either  the  entire  spine 
may  be  broken  off  or  only  a  portion,  leaving  the  acromion  process  attached 
to  the  bodv  t>f  the  bone.  The  displacement  is  usually  slight  and  easily  cor- 
rected. 
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Treatment. — In  the  treatment  a  compress  should  be  adjusted  arounc 
and  over  the  spine,  and  the  scapula  immobilized  by  several  turns  of  a  ban- 
dage about  the  chest  and  over  the  corresponding  shoulder. 

FRACTTJEES  OF  THE  COBACOID  PEOCES^. 

This  process  is  well  protected  and  seldom  the  seat  of  fracture.  Frac- 
ture may,  however,  occur  as  the  result  of  muscular  action  or  direct  vio- 
lence. 

The  symptoms  are  increased  mobility,  crepitus  and  pain,  with  func- 
tional disturbance  of  the  arm  and  pain  upon  motion. 

The  treatment  should  consist  in  immobilizing  the  arm  to  the  side  anc 
giving  it  support.  The  union  is  usually  fibrous,  in  consequence  of  the  dis- 
placement, which  is  caused  by  the  contraction  of  the  attached  muscles. 

FRACTTJEES  THEOUGH  THE  GLENOID  FOSSA.  OE  SUEGICAL  NECK. 

These  fractures  may  occur  as  a  complication  of  dislocations,  the  rin" 
of  the  fossa  being  broken  by  the  head  of  the  humerus  as  it  is  leaving  the 
cavity. 

Fractures  of  the  cervical  neck  are  spoken  of  as  comprising  all  cases  ir 
which  the  detached  i)ortion  includes  the  attachment  of  the  long  head  of  the 
triceps. 

The  upper  line  of  fracture  may  pass  through  the  supra-clavicular  notch, 
or  be  placed  externally  to  the  coracoid  process.  These  fractures  are  pro- 
duced by  indirect  violence,  as  a  fall  upon  the  outstretched  hand,  upon  the 
elbow  or  shoulder.  The  symptoms  arc  represented  by  great  pain,  loss  oi 
function  in  the  arm,  flattening  of  the  shoulder  in  consequence  of  the  loss 
of  support  of  the  triceps,  and  crepitus.  The  flattening  of  the  shoulder  wil 
be  greater  when  the  line  of  fracture  extends  through  the  supra-scapulai 
notch,  because  then  there  is  loss  of  support  of  the  coraco-clavicular  liga- 
ment. 

The  treatment  consists  in  elevating  and  fixing  the  arm  for  from  foui 
to  six  weeks,  with  a  Sayres'  or  X'alpcau's  bandaire.  either  of  which  may  be 
modified  to  suit  conditions. 

FEACTTJEES  OF  THE  HUMEEUS. 

These  fractures  are  of  frequent  occurrence.  They  may  be  produced 
by  direct  or  indirect  violence.  They  frequently  are  caused  by  falls  upon 
the  hand,  elbow  or  shoulder,  and  by  direct  blows.  For  convenience  of  de- 
scription fractures  of  the  humerus  may  be  divided  into  those  occurring  above 
the  insertion  of  the  pectoralis  major,  those  thri)ugh  the  shaft  and  fractures 
above  and  through  the  condyles. 

FEACTTJEES  OF  THE  HEAD.  OE  INTEACAPSTJLAE  FEACTTJEES. 

These  are  comparatively  rare,  but  when  occurring  are  usuallv  com- 
pound and  the  result  of  gunshot  injuries  of  the  joint. 

The  treatment  in  thc^e  cases,  if  without  infection,  is  that  of  readjust- 
ing, so  far  as  is  practicable,  the  fractured  surfaces,  and  then  immobilizing 
the  shoulder  and  arm  against  the  chest. 
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to  outline  the  seat  anj  extent  of  the  fracture,  and  more  perfectly  to  adjust 
the  fractured  surfaces.  In  adjusting  the  fracture  the  surgeon  fixes  the  shoul- 
der and  upper  fragment  with  his  left  hand,  and  grasps  the  injured  ami 
above  the  eibow  with  his  right,  when  he  makes  extension,  i-otation  and  ma- 
nipulation until  the  fragments  seem  to  be  in  position.  If  the  deformity  can 
be  corrected,  a  proper  alignment  of  the  fractured  surfaces  secured,  and  the 
shortening  practically  overcome,  the  surgeon  may  be  reasonably  certain  that 
the  fractured  surfaces  are  in  good  position.  The  bones  are  then  main- 
tained in  position  by  a  molded  and  padded  splint  which  extends  from  the 
axilla  to  the  flexed  forearm,  and  is  made  to  surround  the  internal  surface  of 


■ 


the  arm.  This  splint  is  supplemented  by  one  having  a  shoulder  cap,  and 
properly  molded  to  the  shoulder,  outside  of  the  arm  and  extending  to  near 
the  elbow.  The  splints  are  secured  in  position  by  proper  turns  of  a  roller 
bandage,  and  then  the  arm  immobilized  to  the  side  of  the  chest,  the  forearm 
being  supported  in  a  sling  at  the  wri^t.  The  splints  should  be  removed  once 
a  week  or  oftener  if  necessary,  the  arm  examined,  bathed,  cleansed  with 
alcohol  and  dusted  with  talcum  powder,  and  the  splints  and  bandages  re- 
applied. .About  the  end  of  the  sixth  week  one  or  Ixith  splints  may  be  left 
off  and  slight  passive  and  active  motion  instituted.  In  cases  in  which  the 
fractured  surfaces  cannot  be  properly  adjusted  in  consequence  of  comminu- 
tion or  rotation  of  the  upjier  fragment,  they  should  be  exposed  by  incision, 
adjustcf!  and  if  thought  best,  wired  together  or  removed.    The  removal  of 


the  head  and  upper  portion  of  the  neck  of  the  hnnierus  leaves  functionalljn 
a  very  good  arm. 

PEACTUKE  THROUGH  THE  SUEGICAL  SECK.  INCLUDING  SEPARATION 
OF  THE  TOPER  EPIPHYSIS. 

'J'he   sin-gic;il   nock   L-(>inpri-t*>.    ihrii   n'siriclcd   porlioa  of  the   hmnerii-i 
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time  before  the  twentieth  year  of  age,  and  cannot  be  differentiated,  insofar 
as  location  is  concerned,  from  a  fracture  through  the  surgical  neck. 


Fig.  350. — Fracture  of  shaft  of  the  humerus.     X-ray  tracing. 
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In  cases  in  which  the  fracture  is  oblique  and  the  tendency  of  the  frac- 
tured surfaces  to  override  is  marked  and  cannot  be  overcome  by  the  molded 
splints,  extension  may  be  applied  to  the  elbow  by  hanging  from  it  a  bag  of 
sand,  or,  if  the  patient  is  recumbent,  making  traction  by  a  weight  and  pulley. 

In  fractures  through  the  upper  portion  of  the  humerus,  associated  w^ith 
dislocation  of  the  head  of  the  bone,  an  attempt  should  be  made  to  reduce 
the  dislocation  by  manipulation,  and  failing  in  this  the  head  of  the  bone 
should  be  exposed  by  incision,  when  it  may  ordinarily  be  forced  into  po- 
sition. If  this  is  not  jx)ssible  by  manipulation,  a  gimlet  may  be  bored  into 
the  bone  upon  w^hich  traction  may  be  made  for  the  purpose  of  assisting  in 
its  reduction.  After  reduction  the  fractured  surfaces  are  adjusted,  and  if 
thought  best  wired  together.  The  wound  is  closed  and  proj^er  dressings 
applied  (  Pig.  349). 

SEPARATION  OF  THE  EPIPHYSIS. 

The  line  of  the  epiphysis  commences  internally  just  below  the  head  of 
the  bone,  and  extends  squarely  across  the  lx)ne,  so  as  to  include  the  tuber- 
osities. An  c])iphyseal  sej^aration  may  occur  at  any  time  before  the  twen- 
tieth year,  and  may  he  caused  by  direct  or  indirect  vi^^lence. 

1)ifferu:ntial  Diag.xosis  vrom  Fracturks  of  the  Surcucal  Neck. — 
The  patient  is  under  twenty  years  of  age :  the  crepitus  is  softer ;  the  ends  of 
the  separated  bone  if  they  can  be  ielt  are  smoother  than  in  fractures ;  and 
the  separation  is  squarely  across  the  surface. 

Treatment. — This  is  the  same  as  for  fractures  of  the  surgical  neck. 
A  guod  result  can  usually  he  expected  in  ei)iphy«eal  separation. 

FRACTURES  OF  THE  SHAFT  OF  THE  HUMERUS. 

These  may  include  all  of  those  fractures  which  are  situated  below  the 
upper  fourth  ui  the  bone  and  two  inches  above  the  condyles.  I^>actures  of 
the  shaft  of  the  humerus  are  caused  hv  direct  and  indirect  force.  Thev  arc 
represented  by  the  usual  symptoms  of  fracture,  that  is.  j)ain.  swelling,  func- 
tional disability,  crepitus,  deformity,  and  shortening.  In  determining  short- 
ening one  should  make  measurements  from  the  tip  of  the  external  condyle 
to  the  point  of  the  acromion  process,  with  tlie  arm  hanging  by  the  side,  and 
then  com])are  these  with  the  measurements  of  the  uninjured  arm. 

DiAr.xosis. — The  diagnosis  is  readily  n\ide  by  inspection  and  examina- 
tion (Figs.  350  and  351). 

Treatment. — The  fracture  can  ordinarily  he  readily  adjusted  bv  ex- 
tension, counter-extension,  and  manipulation.  If  the  fracture  is  a  trans- 
verse one  there  is  likely  to  he  but  little  displacement.  In  <^blique  fractures 
the  displacement  may  be  marked  and  the  sliortening  considerable.  Xon- 
Linion  is  also  of  frequent  occurrence.  This  is  j)robably  due  to  incomplete  ad- 
justment and  imperfect  immobilization. 

In  the  treatment  of  fractures  of  the  shaft  implicating  the  upper  half  of 
"the  bone,  and  after  complete  adjustment,  the  same  dressing  may  be  applied 
^is  in  fractures  of  the  surgical  neck.  In  these  cases  the  hand,  forearm  and 
^bow  should  be  enveloped  in  sheet  wadding,  and  then  sup|)orted  by  a  snugly 
£tting  bandage,  before  the  dressings  for  the  fracture  are  applied.  After 
"^he  application  of  the  dressings,  the  wri^^t  and  hand  are  supi>i)rted  by  a  sling. 
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Fig.  3S3,— DcUTinining  tlie    relaiioii  of  the  condyles. 

with  wrist  drop.  It  the  paralysis  persists  after  the  tmioii  of  the  fracture, 
the  nerve  siioiild  be  exposed,  Uberated  from  pressure,  or  if  lacerated,  united 
by  suture,  after  excision  of  the  bulbous  cuds.  lu  obHque  fractures  of  the 
lower  third,  with  a  hne  of  fracture  extending  from  behind  downwards  and 
forwards,  the  lower  end  of  the  upper  fracture  may  pierce  or  make  undue 
pressure  upon  (he  brachial  vessels,  leading  to  severe  hemorrhage,  aneurism, 
or  gangrene  of  the  forearm.  In  these  ca,«es  it  may  be  necessary  to  expose 
and  double-Hgate  the  vessel,  or  if  gangrene  occurs,  amputate  the  arm. 

FRACXUBES  OF  THE  LOWEB  ENS  OF  THE  HUMERUS. 

The  recognition,  proper  adjustment  and  .'iiiccessful  treatment  of  frac- 
tures at  the  elbow  joint,  represent  one  of  the  most  <hfficult  problems  in  this 


Fig.  354. — Loctiiin"  the  c[')iiiljlc^  ^iitl  olecr.moii  protess. 


I'lK-  355' — 1-oealing  ihc  iiesi 

branch  of  surgery.  In  order  to  thoroughly  understand  and  correctly  diag- 
nose fractures  about  the  elbow  joint,  one  must  have  a  clear  conception  of 
the  bony  landmarks  and  anatomy  of  the  elbow. 

Method  of  Ewmination, — One  should  first  inspect  the  two  aniu. 
note  the  presence  or  absence  of  deformity,  recall  the  prominent  paints  in 
the  bony  anatomy  of  the  elbow  joint,  or  carefully  examine  the  uninjuretl 
member.  When  the  arm  is  extended  the  two  condyles  and  tlic  top  of  the 
olecranon  process  are  practically  on  the  same  line,  the  olecranon  is  usually 
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slightly  Wgher  than  the  condyles.  In  the  extended  position  the  elbow  joint 
has  no  lateral  motion,  the  internal  condyle  is  large  and  prominent,  the  ex- 
ternal condyle  small  and  less  marked.  With  pronation  and  supination  of 
the  forearm,  the  head  of  the  radins  can  be  readily  felt  to  roll  under  the 
thumb  directly  below  the  external  condyle.  In  examining  an  injured  elbow 
joint,  the  patient  should  be  anesthetized  and  then  the  surgeon  should  care- 
fully locate  and  examine  each  one  of  the  bony  prominences.  At  first  it 
will  be  well  to  determine  if  the  two  condyles  and  the  top  of  the  olecranon 
process  are  on  the  same  line  (Figs.  353  and  354).  If  they  are  not,  then 
there  must  be  either  a  fracture  or  dislocation.  If  they  are  on  the  same  line 
a  dislocation  can  be  excluded,  but  a  fracture  without  displacement  may  still 
be  present,  .^fter  noting  the  relations  of  the  bony  prominences,  each  should 
be  examined  separately. 


The  surjjcun  fixes  the  arm  with  one  hand  and  grasps  the  inteniat  con- 
dyle between  the  thumb  and  two  I'r  tiiree  fingers  of  the  other  hand  and 
makes  forcible  efforts  to  niitve  it.  If  the  coinlyle  is  fractured  off  it  can  read- 
ily be  moved,  and  these  mnvements  will  he  atten(k'(l  with  crepitus.  Then 
the  external  condyle  is  similarly  examined,  and  then  the  olecranon  process, 
and  heafl  of  Ihe  radins.  During  these  manipulations,  pronation,  supination 
flexion  anti  t'xten>inii  of  the  forearm  are  praclised   (  Fii;s.  355  and  35'i)- 

FRACTURES  OF  THE  EXTERNAL  CONDYLE. 

These  may  lie  produced  by  direct  or  indirect  violence.  In  falls  upon 
the  outstretched  hand  the  force  is  transiniUed  along  the  ra<lius  to  the  ex- 
ternal condyle,  which  iTiay  he  fracluroci  nIT  and  displaced.     The  displace- 
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ment,  if  anv  occurs,  is  usually  upwards,  and  not  very  pronounced.-  If  I 
force  is  conliiuied  after  the  fracture  of  the  external  condyle,  dislucati 
backwards  of  the  ulna  is  likely  to  occur.  Fracture  of  the  condyle  may  a 
be  caused  by  falls  or  blows  received  directly  over  the  process. 

Symptoms. — The  arm  falls  somewhat  to  the  radial  side,  the  carrying" 
angle  being  slightly  increased,  Tlie  relation  of  the  three  bony  promUiencei 
is  usually  slightly  altered.  There  is  localized  tenderness,  swelling,  pain  and 
crepitation  on  motion.  The  examination  should  not  be  considered  complete 
until  the  internal  condyle,  the  olecranon  process  of  the  ulna  and  the  head 
of  the  radius  arc  carefully  examined.  If  there  is  much  swelling  it  may  be 
difficult  to  outline  a  condyle,  but  by  steady,  firm  pressure  this  can  ordinar- 
ily be  accomplished.     Under  ordinary  conditions  ihc  greatest  swelling,  ■ 


iicnii([ylt,    D.  I).  Siipra-conilyH 
through  and  t)etwceii  Ihc  condyles 

tiemess  and  ecchymosis  overlie  the  seat  of  greatest  injury  (Fig.  357). 
The  prognosis  is  usually  good. 

rEACTURE  OF  THE  INTEENAL  EPICONLYLE, 

This  fracture  may  occur  at  any  time  liefore  the  seventeenth  or  U  ^ 
tieth  year.  If  the  portion  broken  off  is  small,  the  fracture  is  of  no  great 
consequence.  .\  compress  may  be  applied  over  the  epicondyle  and  held  in 
place  by  a  bandage,  and  the  elbow  immobilized  for  two  or  three  weeks  at  a 
right  angle  (Fig.  358). 

FRACTUEE  OF  THE  INTERNAL  CONDYLE, 
This  accident  is  usually  caused  by  a  fall  directly  upon  the  internal  S 
face  of  the  elbow  joint  (Fig.  359). 
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Symptoms. — There  is   loss  of  function,  pain,  swelling  and  crepit 
'he  normal  relationship  of  the  three  bony  prominences  is  changed,  the 


temal  eund\Ii.'  Ix'inf:.  as  a  rule,  di.-jilaccd  slightly  upwards.  The  carryi 
angle  of  ihc  arm  will  usually  have  disappeared.  'Tlie  forearm  is  ordinar 
pronatcd  and  lateral  motion,  and  especially  adduction,  possible.     If  the 
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Fig.   360. — Fracture   of  luimenis   above   the   condyles.     X-ray   tracing.     Adult. 
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rig.  .s6i.-— X-ray  tracinir  oi  normal  (ll)o\v  joint.     Antcro-i>ostcri(.»r  view. 


ternal  condyle  is  grasped  between  the  thunil)  and  finj^ers  it  will  be  found 
movable  upon  tlie  shaft,  and  this  nmtinn  will  be  attended  with  crepitation. 

Prognosis. — This  is  usually  <^ihm\  in  uncomplicated  cases.     If  the  con- 
dyle is  not  retained  in  i)o<iti<»n.  (»r  if  immobilization  is  not  perfect,  a  larj^e 
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Fig.  362. — X-ray  tracing  of  normal  elbow  joint.     Lateral  view. 


callus  is  likely  to  be  thrown  out,  causing  restriction  of  motion  and  possibly 
ankylosis. 
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TEANSVERSE  FBACTTTBE  OF  THE  SHAFT  OF  THE  HUMERUS  ABOVE  THE 

CONDTLES. 

This  fracture  occurs  most  frequently  in  children.  It  may  be  caused  by 
direct  or  indirect  violence.  The  lower  fragment  is  displaced  backwards 
and  upwards  (Fig.  360). 

Symptoms. — There  is  pain,  swelling,  shortening,  loss  of  function,  and 
crepitation  on  motion. 

The  tip  of  the  olecranon  is  prominent  posteriorly,  and  all  three  of  the 
bony  prominences  are  on  a  line.  The  condyles  cannot  be  moved  upon  each 
other,  but  together  are  movable  from  the  shaft.  If  the  arm  is  fixed  wjth 
one  hand  and  extension  made  from  the  forearm  with  the  other,  crepitus  will 
be  experienced  and  the  deformity  will  be  corrected.  If  the  extension  is  re- 
laxed the  deformity  usually  recurs. 

Diagnosis. — The  diagnosis  is  especially  based  upon  the  facts  that  the 
condyles  are  inseparably  connected  and  in  normal  relations  with  the  Ixines 
of  the  forearm,  and  that  there  is  motion  between  the  condyles  and  shaft, 
attended  with  crepitus.  Especially  in  fractures  in  and  alK)ut  the  elbow  joiiit, 
any  uncertainty  should  be  relieved  by  the  use  of  tne  X-ray  (Figs  36j[  and 
362). 

Prognosis. — This  is  good  if  proper  reduction  anrl  immobilization  arc 
secured. 

SEPARATION  OF  THE  LOWER  EPIPHYSIS  OF  THE  HUMERUS. 

This  may  occur  at  any  time  before  the  sixteenth  year.  The  lower 
epiphysis  includes  the  external  epicondylc  and  the  articulating  surfaces  of 
the  bone.  The  separation  occurs  quite  frecjucntly  in  children  under  twelve 
years  of  age.  The  internal  condyle  forms  a  sejjarate  epiphysis,  which  unites 
with  the  shaft  at  about  the  eighteenth  year.  .Separation  of  Ixjth  of  the 
epiphyses  may  occur  at  the  same  time. 

The  symptoms  will  not  differ  materially  from  those  of  transverse  frac- 
ture close  above  the  condyles. 

The  diagnosis  will  rest  upon  the  age  of  the  jjatient,  the  soft  character 
of  the  crepitus  and  the  situation  of  the  fracture  low  down  near  the  joint, 
and  the  possibility  of  the  separation  not  inchidintc  the  internal  condyle. 

T-SHAFED  FRACTURES  INTO  THE  ELBOW  JODTT. 

These  are  of  frequent  cccurrence  in  children  and  young  adults.  The 
fracture  is  usually  caused  by  a  fall  upon  the  hand  or  cUk^w,  The  injury 
is  ordinarily  followe^i  by  great  swelling,  making  it  difficult  to  outline  the 
scat  and  extent  of  the  fracture.  There  i-  marked  d'--formitv  with  excef>»>ivc 
lateral  and  2ntftrf^\j^^i^ioT  mot  ion  . 

The  diagnosis  must  )a:  Ixi-cd  u[.rn  the  f;ict  that  there  is  moi'um  fxr- 
tR'een  the  coodvle*  and  t^tween  the  c^ndvle*-  and  shaft  of  the  humerus* 
witfa  CTtpit::^,  and  that  th^  norma',  relation -hip  lewt*:en  tho*e  fy/ny  pfAnU 
is  chanjg^ed. 

PwfX%oSiS. — Thi%  :•.  i-  a  r'j!e.  jr.fav  r^'r/^-  inv.far  a^  a  perfect  rettllt 
is  oooceraed.  ^Iw/r,  '*^\\.;  y:c  r-.  b:t  •?.':  ^'Xavs  and  inflairnnatory 
esmdate  are  at  tirrytrf  *.o  y/r-.  >r^',!':  '^^-  w-   r.at*:r:a:!y  r^rMrict  the  moremeoU 


KATMENT  Ol"    Fa-linTRRS   OF  THE   LoWEH   ESD  t/F    THE    HtTM 

^Tbc   patient  should   be  anesthetized   and  after   reduction      by 
l-«oumer-extcnsior  and  manipulation,  the  arm  'u  placed  in  that  poeloon  i 
EBK'ft  perfectly  holds  the  fcaciured  surfaces  in  positbn.     This  may  be  ( 


pictc  extension,  at  a  right  angle,  or  in  the  position  of.  acute  flexion.  Exj 
ricncc  has  shown  that  in  the  position  of  acute  flexion  the  coronoUljjrot 
ill   front,  the  olwrannn   and  Iriceps  behind,  and  llio  fascia  on  the  sides 
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maintain  the  fragments  firmly  in  position.  In  placing  the  arm  in  the  posi- 
tion of  acute  flexion  the  condyles  are  grasped  with  the  left  hand,  while 
traction  is  made  upon  the  forearm  with  the  right  hand.  The  fragments 
are  manipulated  into  position  as  the  joint  is  acutely  flexed.  The  approxi- 
mated surfaces  of  the  skin  at  the  elbow  should  be  protected  from  excoriation 
by  lalcimi  powder,  and  a  folded  i)iece  of  gauze.     The  approximating  sur- 


Fig.   ,1(14. -Anil    tWo.i   III   ii.iiK'    ll.'Nu.ii 


faces  between  iht^  hand,  fnn-anii  and  chest-wall,  sliouki  be  similarly  pro- 
tected. The  arm  may  W  livid  in  thv  imsiiion  of  acute  ilexion  by  a  modifiec 
Velpeau's  bandage,  ur  by  a  wide  strip  of  adhesive  plaster  encircling  the 
arm  near  the  axilla  and  the  forearm  just  above  the  wrist;  or  the  arm  maj 
be  supported  by  a  figure-of-eight  swalh  (Fig>.  363  and  364). 


,  670 

To  make  the  swath,   take  a  piece  of  firm   cheese-cloth  of   suDrciel 

length  to  pass  twice  around  the  body,  and  fold  it  twice  lengthwisc. 
end  of  the  middle  third  is  then  placed  beneath  the  foreann,  the  short  end 
carried  beneath  the  arm.  and  then  across  the  arm  in  front  of  the  chesL 
The  long  end  envelopes  the  forearm  and  is  carried  over  the  corresponding 
shoulder,  across  the  back,  down  beneath  the  opposite  axilla  and  acroi 
the  chest,  it  is  drawn  taut  and  the  two  ends  united  by  several  safety  pins.  1 
knotted.  One  or  two  safety  pins  may  unite  that  portion  of  the  swath  whM 
passes  over  the  arm  with  that  portion  which  passes  across  the  chest, 
if  it  is  drawn  reasonably  snug  this  av  ill  m-l  -  tiIv  tu'ld  the  elbow  firmly  again 
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Fig.  365."Ami 

the  side  of  the  chest  but  hold  the  arm  in  its  acutelv  flexed  position  (F^ 
364). 

In  putting  the  arm  up  in  the  position  of  acute  flexion  care  must  1 
taken,  especially  if  there  is  much  swelling,  not  to  make  undue  pressure 
upon  the  vessels  at  the  bend  of  the  elbow.  H  the  radial  pulse  is  weak,  or 
disappears,  or  the  hand  becomes  swollen,  the  acuteness  of  the  angle  should 
be  diminished  until  the  swelling  has  disappeared.  The  bandages  should 
be  removed  at  the  end  of  each  week  in  order  to  examine  the  seat  of  the 
fracture  and  cleanse  the  parts,  when  the  bandages  may  be  renewed.  In 
some  cases  the  fragments  come  perfectly   in  position   when  the   forearm— 
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is  at  a  riglit  angle.  In  these  the  arm  should  be  dressed  in  this  iK>siti( 
and  supported  either  with  a  posterior  or  anterior  right-angled  splint  (Fi 
365).  In  exceptional  cases  the  fragments  can  only  be  retained  in  tl 
position  of  complete  extension.  In  these  cases  the  arm  may  be  dressi 
with  a  long  anterior  splint  and  maintained  in  this  position  for  three  week 
when  flexion  is  gradually  undertaken.  In  every  case  of  fra 
tare  into  the  elbow  joint  the  friends  should  be  apprised  of  the  seriousne 
of  the  condition  and  of  the  possibility  of  a  stiff  joint.     When  the  arm 


dressed  in  the  exteniioil  nr  ri^^ht-anglcd  position,  ihc  resulting  limitati< 
of  motion  is  usually  one  uf  flexion,  and  there  is  often  difficulty  in  ove 
coming  it.  In  one  of  my  casi's  where  the  prevention  of  flexion  was  di 
to  an  excessive  callus  in  a  T-slia])ed  fracture,  I  exposed  and  trimmed  aw; 
the  callus  with  a  perfect  result. 

In  dressing  an  arm  in  tiie  acutiOy  flexed  position,  complete  flexion 
usually  retained.  The  limitation  of  motion  h  one  of  extension,  and-  th 
can  ordinarily  be  readilv  overcome  I)y  encouraging  the  patient  to  car 


672 


FRACTURES 


chairs,  books,  sandbags,  dumbbells,  or  other  articles,  in  the  hand.  L:»>5 
of  extension  in  these  cases  is  much  more  readilv  overcome  than  loss  of 
flexion.  After  the  removal  of  the  splints  it  is  usually  advisable  to  bandage 
the  arm  for  a  few  days,  at  the  same  time  practising*  passive  and  active  ni'^ 
tion  and  massage. 

Pr(h;nosis. — IVformity  may  occur  with  more  or  less  ank^I. :•<:<.  L'r.- 
der  oniinary  cimditions.  however,  with  the  forearm  acutely  tlexe«i.  rricrke-: 
defomiitv  is  avoided,  while  the  functional  result  is  usuallv  4r'-"«-»d  •  Fiers.  r:".* 
and  367^. 
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I'ijf.   36S. —Internal   condNK-   hroktn   cif'i       X-r.j;.    triK'iri 
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epiphysis  and  becomes  united  to  the  shaft  at  about  the  sixteenth  year. 
Fractures  of  the  olecranon  are  usually  caused  by  direct  force  or  muscular 
action  and  are  most  frequently  situated  at  the  restricted   portion  of  the 


Fig.  369. — Fracture  of  the  olecranon.     X-ray  tracing. 


base.  The  fracture  is  usually  transverse,  or  the  olecranon  may  be  com- 
minuted. A  complete  fracture  of  the  olecranon  opens  the  elbow  joint 
(Fig^.  368  and  369). 
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Symitoms. — The  patient  cannot  extend  the  forearm,  there  is  also 
localized  pain  and  swelling.  On  grasping  the  olecranon  motion  can  be 
elicited,  and  this  will  be  attended  with  crepitus  if  the  fragments  are  in 
contact.  An  interval  between  the  fragments  can  usually  be  made  out. 
This  interval  is  likely  to  be  greater  if  the  forearm  has  been  forcibly  flexed. 
In  epiphyseal  separations  and  in  some  cases  of  fracture,  only  a  thin  shell 


of  bone  is  torn  off  at  the  site  of  the  attachment  of  the  triceps.  This  con- 
dition might  readily  be  overlooked  if  the  examination  was  confined  to  the 
base  of  the  olecranon. 

Treatmknt. — For  the  purpose  of  relaxing  the  triceps  muscle  the  arm 
is  placed  in  the  extended  position ;  a  long  splinl  reaching  from  the  axilla 
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bandages  are  properly  applied.  During  the  third  week  the  bandages  may 
be  removed  and  the  elbow  joint  slightly  flexed,  the  olecranon  being  sup- 
ported during  this  maneuvre.  The  arm  is  then  brought  into  the  straight 
position  and  the  dressing  reapplied  for  another  week,  w-hen  the  splints 
usually  may  be  left. off  and  the  arm  supported  only  by  a  bandage.  Pas- 
sive and  active  motion  with  massage  are  then  instituted.  In  cases  in  which 
the  fragments  cannot  be  approximated,  they  should  be  exposed  by  a  short 
longitudinal  incision,  the  blood  clots  turned  out,  and  the  fractured  sur- 
faces, if  necessary,  smoothed  off  and  then  brought  together  by  wire  suture 
or  chromicized  catgut.  Following' this  the  arm  is  put  up  in  the  extended 
position.  Murphy  has  successfully  practised  subcutaneous  extra-articular 
suture  for  the  retention  of  the  fragment  in  this  class  of  cases.  The  ad- 
vantage of  the  method  is  that  the  joint  is  not  opened. 

FRACTURE  OF  THE  CORONOED  PROCESS  OF  THE  ULNA. 

This  accident  is  rare,  but  may  occur  in  backward  dislocations  of  the 
ulna.  The  fragment  broken  off  is  usually  small,  and  the  displacement  slight. 
If  in  the  backward  dislocation  of  the  ulna  recurrence  takes  place  after  re- 
duction, fracture  of  the  coronoid  process  should  be  suspected.  The  small 
piece  may  in  exceptional  cases  be  felt  just  above  the  fold  of  the  elbow. 
The  Roentgen  ray  will  clear  up  the  diagnosis. 

Treatment. — In  the  treatment  a  compress  should  be  placed  over  the 
fracture  and  the  arm  secured  in  a  right-angled  splint  for  four  weeks,  the 
forearm  being  supported  by  a  sling  about  the  neck. 

FRACTURE  OF  THE  HEAD  AND  NECK  OF  THE  RADIUS. 

This  fracture  is  of  extremely  rare  occurrence.  It  may,  however,  take 
place  in  severe  injuries  to  the  elbow  joint,  especially  when  associated  with 
fractures  of  the  external  condyle,  coranoid  process  or  with  dislocations  of 
the  elbow. 

Symptoms. — The  head  and  neck  of  the  radius  are  painful  on  pressure. 
Pressure  upon  the  shaft  of  the  radius  also  causes  pain.  The  rotation  of 
the  forearm  is  painful  and  may  be  attended  with  crepitus.  If  there  is 
complete  fracture  of  the  neck  the  liead  of  the  bone  will  not  rotate  under 
the  thumb  when  the  forearm  is  ])ronated  and  supinated.  The  X-ray  should 
be  used  if  possible  in  establishing  ilic  diagnosis. 

Treatment. — The  parts  are  manipulated  iiUo  position  and  if  there 
are  no  associated  injuries  the  arm  should  be  dressed  in  the  flexed  position 
midway  between  ])ronation  and  supinaticju,  so  as  to  relax  the  biceps,  and 
preserve,  if  possible,  the  rotation  of  the  forearm.  The  forearm,  as  in 
nearly  all  fractures  of  the  arm  or  forearm,  should  be  supported  in  a  broad 
sling  carried  about  the  neck. 

INCOMPLETE  OR  GREENSTICK  FRACTURES  OF  THE  BONES  OF  THE 

FOREARM. 

These  fractures  are  very  frequent  in  childhood.  They  may  be  the  re- 
sult of  direct  or  indirect  force.  One  or  both  bones  may  be  broken.  As  a 
rule  the  bones  are  only  ])artially  broken  across,  the  remaining  portion  be- 
ing markedly  bent.    The  deformity  is  usually  pronounced  and  the  limb  fixed 


io  its  abnormal  position.    There  is  ndtber  crepitus  aor  pmematural  i 
W"ty  (F^.  371). 

The  diagnosis  is  readily  esiablisbed  ia  consequence  of  tbc  age  of  1 

paticot,  the  defcrmit;-,  fixed  position,  and  absence  of  cre^Mtus. 


L 


l-'itf.    .17. 


Trkat M K.VT. — An  anesthetic  is  ordinarily  not  necessary.  In  the  ad- 
justment of  the  fracture  the  forearm  is  grasped  by  the  surgeon's  hands, 
one  being  placed  on  each  side  of  the  fracture.  The  bones  are  then  forced 
Ijack  into  iwsition  by  bendiii):;  ihe  fractureii  area  over  the  surgeon's 
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Fig.  375. — Fracture  c»f  lx)th  bones  of  the  forearm.    X-ray  tracing. 


FRACTURES 


r^i 


Care  should  be  taken  that  the  dcfomiity  is  fully  corrected.     Well  padded, 
lateral  splints  should  then  be  applied  and  retained  for  two  or  three  weeks, 
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Fig-   370- — Fracture  of  both  bones   of  the  fore  arm,  antcro-postcrior   view. 

tracing. 


X-rav 


and  the  forearm  carried  in  a  sling.    The  tendency  to  displacement  in  these 
cases  is  very  slight. 
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FRACTTJEES  OF  THE  SHAFT  OF  THE  BADIUS. 

The  radius  is  frequently  broken  as  the  Result  of  direct  force  applied 
to  the  bone,  or  indirect  force,  as  from  a  fall  upon  the  hand.  There  will  be 
the  usual  symptoms,  pain,  swelling,  local  tenderness,  crepitation  and  de- 
formity. Lateral  displacement  from  the  force  of  the  blow  or  from  the 
pressure  of  dressings  may  occur.  In  a  fracture  situated  above  the  inser- 
tion of  the  pronator  radii  teres,  or  above  the  middle  of  the  shaft,  the 
upper  fragments  is  supinated  by  the  unopposed  action  of  the  biceps,  while 
the  lower  fragment  is  usually  pronated.  This  position  necessitates  that 
the  hand  during  the  healing  process  be  placed  in  a  position  of  supination, 
so  that  pronation  will  not  be  lost  after  union  has  occurred  (Fig.  372). 

The  diagnosis  of  fractures  of  the  shaft  is  usually  readily  made  in  con- 
sequence of  the  superficial  position  of  the  bone.  Union  is  usually  com- 
plete in  from  four  to  six  weeks. 

Treatment. — (In  fractures  situated  below  the  middle  of  the  shaft.) 
After  reduction  by  extension,  counter-extension  and  manipulation,  the  arm 
should  be  held  in  a  position  midway  between  supination  and  pr6nation. 
that  is  with  the  ** thumb  up"  and  supported  by  two  well-padded  lateral 
splints  which  are  one-half  inch  wider  than  the  arm.  This  is  for  the  pur- 
pose of  protecting  the  limb  from  perpendicular  pressure  by  the  bandage. 
The  dorsal  splint  should  extend  from  just  below  the  external  condyle  to 
the  metacarpo-phalangeal  joints  and  the  palmar  splints  from  the  bend  of 
the  elbow  to  the  base  of  the  metacarpal  bones  (Fig.  373). 

FRACTUKE  OF  THE  SHAFT  OF  THE  ULNA. 

This  fracture  is  of  more  frequent  occurrence  than  is  fracture  of  the 
shaft  of  the  radius  and  is  usually  produced  by  direct  force,  as  a  blow  upon 
the  outer  surface  of  tlic  arm.  The  displacement  is  usually  not  marked,  in 
consequence  of  the  radius  acting  as  a  splint.  The  fracture  may  be  compli- 
cated by  dislocation  at  the  elbow  (Fig.  374). 

The  symptoms  will  be  represented  by  pain,  local  tenderness  and  swell- 
ing and  some  deformity.  If  the  ulna  is  grasped  above  and  below  the  seat 
of  fracture,  and  pressure  made  upon  it,  crepitus  will  likely  be  elicited. 

The  treatment  should  consist  in  the  application  of  lateral  spHnts,  the 
same  as  for  fracture  of  the  shaft  of  the  radius,  or  by  the  application  of  a 
plaster  of  Paris  cast. 

FRACTTJBE  OF  BOTH  BONES  OF  THE  FOBEARM. 

This  fracture  may  occur  from  direct  or  indirect  violence,  but  is  more 
often  produced  by  direct  force.  The  fracture  is  most  frequently  situated 
in  the  middle  of  the  lower  third.  The  line  of  fracture  may  be  transverse 
or  oblique.  The  bones  may  be  broken  on  the  same  plane,  or  the  ulna  may 
be  broken  on  a  plane  slightly  higher  than  the  radius.  The  displacement 
may  be  transverse,  angular  or  through  overriding.  The  upper  fragments 
are  usually  drawn  together  or  pronated,  while  the  lower  fragment  of  the 
radius  is  often  supinated  in  consequence  of  the  action  of  the  supinator 
longus  (Figs.  375  and  376). 

The  diagnosis  is  readily  made  on  account  of  the  marked  deformitv, 
crepitus  and  free  mobilitv. 
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ihould  ordinarily  be  anesthetized  and  then  the  displacement 
ision,  counter-extension  and  manipulation.  The  surgeon 
ireful  that  the  fracture  is  fully  reduced  and  that  the  inter- 
lot  encroached  upon.    Otherwise  rotation  will  be  limited  or 
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ire  of  l)Oth  bf-ncs  of  tlic  forearm,  lateral  view.     X-ray  tracing. 


d.  After  reduction  the  forearm  may  be  placed  in  the 
supination  and  supported  by  a  long  posterior  splint  ex- 
i  elbow  to  the  tips  of  the  fingers,  and  by  a  right-angled 
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keeping  the  arm  in  full  supination,  than  it  is  in  the  position  midway  be- 
tween pronation  and  supination.  In  the  application  of  a  plaster  of  Paris 
cast  to  the  arm  and  forearm,  the  parts  should  first  be  enveloped  in  sheet 
wadding,  which  is  supported  by  a  loosely  applied  gauze  bandage.  Three 
or  four  plaster  of  Paris  bandages,  each  three  inches  wide  and  four  yards 
long,  will  usually  be  required  in  making  the  proper  cast.  The  bandages 
are  evenly  and  snugly  applied,  while  the  arm  is  securely  held  in  position  by 
an  assistant,  and  the  reduction  maintained.  As  the  plaster  is  setting, 
lateral  pressure  may  be  made  at  the  site  of  the  fracture  and  on  each  side 


I'ii-^    379 — Colics'    fraottirt- — .'nitc-n>-|)<»>t(.ri«)r    view.      X-ray    tracinj?. 


of  the  arm,  for  the  purpose  of  maintaininj^  as  wide  an  interosseous  space 
as  possible.  The  cast  should  be  inspected  daily  for  two  or  three  days  to 
see  that  it  is  not  too  tight.  The  cast  or  splints  that  cause  pain,  numbness, 
throbbing  in  a  part,  or  blueness  of  the  finger  tips,  are  too  tight,  and 
should  be  removed  and  reapplied.  At  the  end  of  a  week  the  cast  will 
under  ordinary  conditions  be  too  loose,  and  should  be  removed,  the  arm 
inspected  and  cleansed  by  washing  it  with  soap  and  water  and  then  with 
alcohol,  and  then  dusting  it  with  a  powder  composed  of  oxide  of  zinc  and 
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Starch,  each  equal  parts,  when  the  same  case  may  be  reapplied,  if  it  is 
suitable,  after  additional  padding,  or  a  new  cast  may  be  applied  (Fig.  377}. 

SEPARATION  OF  THE  LOWER  RADIAL  EPIPHTSIS. 

The  lower  epiphysis  unites  with  the  shaft  from  the  twentieth  to  the 
twenty-fifth   year.      Separation    is   usually   produced   by   a   fall   upon    the 


1 


Fig.  380. — Colles'  fracture — lateral  view.     X-ray  tracing. 


outstretched  hand,  and  simulates  a  Colles'  fracture.  It  differs  from  a  Colles' 
fracture  in  not  including  so  much  of  the  head  of  the  radius,  also  in  be- 
ing situated  nearer  the  joint,  in  having  a  softer  crepitus  and  occurring  usu- 
ally before  the  twentieth  year.  The  treatment  is  the  same  as  that  here- 
after described  for  Colles'  fracture. 
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The  growth  of  the  radius  takes  place  almost  entirely  from  the  lower 
epipliysis.  and  this  may  be  arrested  in  consequence  of  an  epiphyseal  separa- 
tion. In  these  cases  the  ulna  continuing  to  grow,  would  push  the  hand 
over  to  the  radial  side,  producing  marked  deformity. 


FBACXTTBE  OF  THE  UiWER  END  OF  THE  RADIXTS— COLLES'  FKACTURK 
This  fracture  is  of  frc(|uent  occurrence.  It  is  more  often  seen  in 
women  than  in  men,  Ixit  occurs  in  boili  sexes  and  at  all  ages.  The  frac- 
ture is  iisnaljy  caused  by  a  fall  u])'in  the  outstretched  arm  while  the  hand 
is  extended  and  prnnated.     The  fracture  is  ofton  transverse,  and  situated 
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about  one  inch  above  the  articulating  extremity  of  the  bone.  The  fracture 
may  be  oblique  and  extend  from  behind  downwards  and  forwards.  The 
head  of  the  bone  may  be  split  perpendicularly,  or  more  or  less  comminuted 
(Figs.  378,  379,  380',  381  and  382). 

The  lower  fragment  is  carried  upwards  and  backwards  and  is  usually 
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Fig.  2>^2. — Colles'  fracture.     X-ray  tracing. 


impacted  in  the  upper  fragment,  often  with  some  destruction  of  its  can- 
cellated structure.  In  consequence  of  the  support  which  the  inner  sur- 
face of  the  lower  fragment  receives  from  the  radio-ulnar  ligament,  the 
outer  side  of  the  lower  fragment  is  displaced  more  than  the  inner. 
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The  deformity  is  characteristic.  The  lower  ^fragment  projects  pos- 
teriorly, the  lower  end  of  the  upper  fragment  anteriorly,  producing  the 
**silver  fork"  deformity  (Fig.  383). 

Lateral  displacement:  The  hand  and  carpus  follow  the  lower  frag- 
ment, and  become  displaced  to  the  radial  side  in  consequence  of  the  loss 
of  radial  support.  The  lower  end  of  the  ulna  becomes  prominent  on  the 
palmar  surface  of  the  wrist.  The  styloid  process  of  the  ulna  is  normally 
higher  than  that  of  the  radius,  following  Colles'  fracture  it  is  usually  lower. 

Complications. — In  fifty  per  cent,  of  the  cases  the  styloid  process  on 
the  ulna  is  torn  off.  The  radio-ulnar  lii^ament  is  fre(|uently  ruptured.  The 
articular  triangular  fibro-cartilage  is  often  torn.  The  end  of  the  ulna 
occasionally  perforates  the  skin. 

Differential  DiACNosrs. — Cnlles*  fracture  should  be  differentiated 
from  sprains  of  the  wrist  in  which  the  deformity  is  due  to  effusion  into 
the  synovial  membrane  and  situated  over  the  carpur.  the  bones  being  in 
position :  and  from  backward  dislocation,  of  the  carpus.  In  dislocations 
the  carpal  i>ones  can  be  felt  posteriorly,  while  the  head  of  the  radius  is 
anterior  and  intact.  The  injury  is  lower  down  than  in  case  of  fracture, 
and  following  reduction  in  the  case  of  dislocation,  deformity  does  not  occur. 

Treatment. — In  the  majority  of  cases,  in  fracture  of  the  lower  end 
of  the  radius,  the  lower  fragment  is  not  only  broken  but  it  is  driven  up- 
wards and  into  the  lower  end  of  the  upper  fragment.     In  other  words,  there 


Fig.    383. — Sihcr-fork    deformity, 

is  impaction.  In  order  to  get  a  good  result  and  prevent  deformity  this 
impaction,  if  it  is  present,  must  be  broken  up,  and  the  bones  p)erfectly  re- 
duced. The  patient  should  be  anesthetized,  and  if  the  fracture  implicates 
the  left  radius  the  surgeon  grasps  this  hand  with  his  own  left  hand,  and 
the  forearm  just  above  the  seat  of  fracture  with  his  right,  placing  the  thumb 
of  the  right  hand  just  below  the  seat  of  fracture.  The  patient's  hand  with 
the  lower  fragment  is  then  carried  forcibly  backward,  if  necessary  almost 
to  a  right  angle,  (^r  until  the  lower  fragment  is  fully  relieved  from  the 
upper.  The  hand  should  then  be  carried  forward  and  extension  made  while 
the  fingers  of  the  right  hand  control  the  upper  fragment  and  the  thumb 
pushes  the  lower  fragment  into  position.  If  the  fracture  is  fully  and  per- 
fectly reduced  there  is  but  little  tendency  towards  displacement. 

In  the  treatment  a  small  compress  of  absorbent  gauze  should  be  placed 
posteriorly  over  the  lower  fragment,  and  a  similar  compress  placed  ante- 
riorly over  the  lower  end  of  the  upper  fragment.  The  arm  may  be  dressed 
now  in  a  position  midway  between  supination  and  pronation,  with  two 
lateral  splints  which  are  well  ])added.  The  dorsal  splint  should  extend 
from  just  below  the  external  condyle  to  the  metacarpo- phalangeal  joints, 
and  the  palmar  from  below  the  elbow  to  the  heads  of  the  metacarpal  bones 
'Fig.  372).     These  splints  may  be  fixed  primarily  in  position  by  strips  of 
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adhesive  plaster  which  pass  around  each  end.  They  should  then  be  held 
evenly  and  firmly  in  position  by  a  roller  bandage,  and  the  arm  supported 
in  a  sling.  The  hand  should  be  inspected  each  day  for  two  or  three  days. 
and  at  the  end  of  the  first  week  or  two,  if  the  splints  becomes  loose,  thev 
should  be  removed,  the  arm  washed  with  soap  and  water,  sponged  with 
alcohol,  and  then  dusted  with  powder,  when  the  splints  are  reapplied.  Union 
is  usually  complete  in  from  four  to  five  v.eeks,  when  the  splints  may  be  left 
off  and  passive  and  active  motion  with  massage  instituted. 


I'iK     ,^S4.--l'racini\'    n{    tlu-    fourili    nK'tac.'iri)al   bono.      X-ray    tracing- 


FRACTUEES  OF  THE  CARPUS. 

TIk'Sc  fractures  arc  unusual,  but  fracture  of  the  scaphoid  may  occur 
in  Colics'  fracture  or  cnlur  severe  injury  about  the  wrist.  I'Vacture  of 
the  OS  magnum  occasionally  occur.s  as  the  result  of  falls  uix>n  the  hand. 
An  examination  with  the  X-rny  will  probably  be  necessary  in  order  to  estab- 
lish the  diagnosis. 

Trkatmknt. — Tile  displaceihent  should  be  reduced,  if  present,  by  ex- 
tension, counter-extensir)n  and  local  ])ressure.  Compresses  should  then  be 
placed  over  the  broken  fragments  and  the  wrist  joint  immobilized  by  a 
dorsal  splint  extending  from  the  middle  of  the  forearm  to  the  metacarpo- 
phalangeal joints. 
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FKACTXTBES  OF  THE  HETACABPAL  BONES. 

The  third  and  fourth  bones  are  those  usually  broken.  The  fracture 
may  be  transverse  or  obHquc  and  the  displacement  is  often  considerable. 
The  lower  end  of  the  upper  fragment  is  prominent  on  the  dorsuui,  while 
the  lower  fragment  is  prominent  in  the  palm  of  the  hantl.  These  fractures 
usually  result  either  from  direct  force  or  a  blow  with  the  fist,  the  force  in 
the  latter  case  being  received  upon  the  knuckles  (Fig.  384). 

Symptoms. — There  is  marked  swelling  both  on  the  dorsum  and  the 
palm.    The  hand  cannot  be  readily  closed  on  account  of  the  palmar  swelling. 


I-"i|,'^,  ,i«5  and  .! 
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There  is  crepitus.  [>aiii  and  <leformity.  Tin.-  knuckles  corresponding  to  the 
fractured  metacarpal  bones  are  displaced  upwards.  The  metacar|)al  bone 
of  the  thumb  may  also  be  broken.  The  Irnctiire  is  usually  oblique  and 
frequently  extends  into  the  joint  of  the  trapezius. 

To  effect  reduction  of  a  fractured  metacarpal  bone  the  finger  or  thumb 
corresponding  to  the  fracture  should  be  seized  with  the  right  hand  and 
traction  made  upon  it  while  the  ends  of  the  metacarpal  bone  are  steadied 
with  the  fingers  of  the  left  band.     After  reduction  a  large  roller  bandage 

be  placed  in  the  palm  and  a  compress  fixed  over  the  dorsal  fragment. 
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the  thigh  in  a  plaster  of  Paris  cast.    Union  is  usually  complete  in  from  five 
to  six  weeks. 

FRACTUBE  OF  TRUE  PELVIS. 
This  is  always  a  serious  condition,  especially  in  consequence  of  the 
liability  to  injury  of  internal  organs,  such  as  the  urethra,  bladder,  vagina 
and  rectum.  The  fracture  usually  extends  from  the  obturator  foramen 
and  may  implicate  the  horizontal  ramus  of  the  pubis  and  tlie  ascending 
ramus  of  the  ischium.  In  connection  with  this  fracture  the  sacro-iliac 
synchondrosis  may  be  involved. 


SvMPTOM.s. — There  arv  Fbock.  jiriiii  in  the  pelvis,  inability  to  stand 
or  to  move  one  or  butli  legs,  ]>ain  on  cuuffhiiig  or  straining,  crepitus  and 
possible  cicfonnity.  Crcpitu.s  and  pain  are  elicited  by  moving  the  iliac 
crest. 

Treatmknt. — Mnriihiiic  or  codi-in  may  be  administered  for  pain.  If 
tile  urethra  is  ruptured  external  perinea!  urethrotomy  will  be  required. 
If  the  urine  is  bliXHly.  a  catlioter  should  ordinarily  be  tied  in  the  bladder 
and  urinary  antLsci>tics  admini-tcred.  In  the  treatment  of  the  fracture,  the 
[lelvis  and  thigh  should  be  enveloped  in  a  plaster  of  Paris  cast. 
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vi'iiiit;.  of  \\ii-  l«--<-r  tro<h;iiit«r.  wliil*-  jv^stcriorlv  it  i>  auacheii  to  the  neck 

at   tli<"  jniiMioii  ni  tlic  nu\vr  aii'l  mi'Mlr  tliir^U.      TIic  ^^M'eat  triKrhanter.  is, 
a-  ii  v.«  r<'.  a  <*intiiiiiatioii  of  tin-  shat'l  iij»war<N..  aii'l  «t  «<  situated  just  above 

tin-   )iiiicii«ni  of  tin-  neck  and  shaft.      IIh'  I^'-s*  'jr  is  situated  at 

i\\r   innrtiriii  of  till-  lurk  and  sli.-.fi  hclow.     'J'  ihe  neck  varies. 
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but  sU[>eriorly  it  is  from  three-quarters  to  one  inch  long,  and  inferiorly 
from  otK  and  one-tiiiarter  to  one  and  three-quarters  inches  long.  In  con- 
nection with  fractures  of  the  neck  it  slioiild  be  kept  in  mind  that  but  two- 
thirds  of  the  neck  posteriorly  is  surrovmdcd  by  the  capsular  ligament.  The 
greater  tnKhanter  can  always,  and  the  neck  can  fre<iiiently.  be  palpated. 
At  times  one  is  able  to  outline  the  lesser  trochanter. 

Measirkments  ok  the  Li;g.^ — These    are    of    special    importance    in 
injuries  of  the  thigh.     In  making  measurements  to  determine  if  shortening 


C-sists.  oiiL'  orilinarily  n 
of  the  ilium  tn  the  tip  i 
ments  the  i)atLent  sIkh 
and  alxlomeu  in  a  strai 
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Then  the  same  markin 
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■ikinj;  these  measure- 
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■;s  should  lie  marked  with 
[ii'iidiu.!:!  inierna!  malleolus. 
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Gener.\l  Treatment  in  I'ractures  of  the  Neck  of  the  Femur. — 
The  greatest  consideration  should  be  given  to  the  patient's  general  con- 
dition. He  should  receive  frequent  sponge  baths,  be  given  massage,  have 
tlie  appetite  encouraged,  the  bowels  kept  open  and  the  heart's  action  niain- 
taind,  by  strychnin  and  caflfein,  if  required.  Pain  may  be  relieved  by  codein 
or  morphin.  The  lungs  should  be  watched  carefully  for  a  hypostatic  con- 
gestion, and  the  patient's  position,  if  necessary,  frequently  changea. 

Tre.\tment  of  Fractures  of  the  Hip. — The  indications  are  to 
maintain  the  impaction  if  it  is  present,  as  this  ordinarily  secures  bony  union, 
to  correct  eversion  and  to  prevent  shortening.  In  cases  due  to  falls  upon 
the  trochanters  and  where  impaction  is  thought  to  be  present,  the  principles 
of  treatment  consist  in  immobilizing  the  hip,  at  the  same  time  correcting  the 
eversion  so  far  as  this  can  be  done  without  force,  and  in  applying  exten- 
sion. The  extension  is  only  for  the  relief  of  muscular  spasm,  and  the 
weight  need  not  exceed  from  four  to  eight  pounds.  In  immobilizing  the 
hip,  Thomas'  hip  splint  is  one  of  the  best  (Figs.  390  and  391).  It  is  light, 
easily  applied,  comfortable,  secures  fixation  of  the  hip,  and  is  very  helpful  m 
moving  the  patient.  The  splint  can  be  made,  if  necessary,  by  any  black- 
smith, by  taking  a  piece  of  malleable  iron  one  inch  to  one  and  a  quarter 
inches  wide,  and  from  one-quarter  to  three-sixteenths  of  an  inch  thick, 
^depending  upon  the  weight  of  the  individual,  and  of  sufficient  length  to 
reach  from  just  below  the  axilla  to  the  calf  of  the  leg.  This  piece  is  fash- 
ioned to  conform  to  the  curves  of  the  back,  hip  and  IcgT  To  the  lower  end 
of  this  band  is  riveted  a  transverse  band  long  enough  to  encircle  three- 
quarters  of  the  calf  of  the  leg.  A  similar  band  is  riveted  at  the  center  for 
the  thigh,  and  again  one  to  the  upper  end  of  the  band  to  encircle  the  chest. 
The  thigh  and  chest  bands  should  encircle  three-quarters  of  their  re- 
spective parts.  Instrument  makers  cover  the  stem  and  bands  with  soft 
leather.  When  this  cannot  readily  be  done,  they  may  be  covered  with 
sheet  wadding  and  wound  with  bandages.  The  splint  is  applied  by  rolling 
the  patient  upon  the  sound  side  and  then  slipping  the  bands  beneath  the 
chest  and  leg.  When  the  patient  is  again  turned  upon  the  back  the  splint 
should  fit  accurately  the  back,  gluteal  region  and  leg.  Instrument  makers 
attach  a  piece  of  webbing  and  a  buckle  to  the  ends  of  each  strap  with  which 
to  fasten  them.  If  these  are  not  at  hand,  the  straps  may  be  held  securely 
in  position  by  a  swath  around  the  chest  and  by  bandages  over  the  bands 
which  encircle  the  thigh  and  calf.  l>efore  the  application  of  a  Thomas 
splint  extension  is  secured  by  adhesive  plaster  and  a  weight.  A  great 
many  surgeons  treat  fractures  of  the  neck  of  the  femur  by  extension  and 
a  long  side  splint,  the  latter  extending  froi^i  the  axilla  to  below  the  foot, 
where  there  is  a  cross-piece  to  i)revcnt  the  splint's  rotating.  The  long 
splint  is  carefully  padded  and  fixed  to  the  chest  and  abdomen  by  a  wide 
swath,  and  to  the  leg  by  a  roller  bandage. 

Ruth  strongly  advocates  the  Maxwell  method  of  treatment  in  fractures 
of  the  neck  of  the  femur.  This  treatment  may  be  carried  out  as  fol- 
lows: First  flex  the  thigh  on  the  abdomen  to  relax  the  psoas  and 
iliacus  muscles ;  then  make  extension  while  an  assistant  makes  traction 
outwards,  so  as  to  raise  the  trochanter  to  the  same  level  as  its  fellow.  From 
fifteen  to  twenty-five  pounds  weight  is  now  to  be  u.-ed  for  downward  ex- 
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tension.  The  iipjKT  half  of  the  thigh  is  covered  in  front,  on  the  inside  and 
below  a  molded  binder's  board,  and  around  this  is  carried  a  broad  swatb 
of  muslin,  extended  by  a  cord  which  passes  over  a  pulley  elevated  two  or 
three  feet  above  the  bed.  and  has  attached  to  its  end  a  weig^ht  of  from 
eight  to  sixteen  pcmnds.  The  direction  of  this  upper  extension  or  pulley, 
should  be  upwards  towards  the  axilla,  outwards  and  forwards.  The  object 
of  this  lateral  extension  is  to  raise  the  trochanter  and  outer  fragment  to  a 
level  with  the  inner,  to  overcome  outward  rotation,  to  put  the  capsule  upon 
the  stretch,  and  thus  maintain  the  fragments  in  position. 

In  the  treatment  of  fracture  of  the  neck  of  the  femur  in  children,  the 
patient  should  be  put  to  bed.  have  the  hip  immobilized  with  a  Thomas  or 
long  side-splint,  and  have  a  weight  of  about  four  pounds  applied  as  an 
extension.  After  six  weeks  the  child  may  be  allowed  to  get  upon  crutches, 
with  a  high  shoe  on  the  well  foot,  and  after  three  months  it  may  be  allowed 
to  bear  its  weight  on  the  limb. 

FEACTUEE  OF  THE  SHAFT  OF  THE  YEMUR. 

IVaciiire  of  the  femur  may  be  produced  by  direct  or  indirect  force. 
In  adults  tlie  fracture  is  usually  oblique:  in  children  it  may  be  transyerse. 
The  fracture  may  be  situated  in  any  part  of  the  shaft,  in  the  upper,  mid- 
dle or  lower  third.  In  fracture  •)f  the  shaft,  in  consequence  of  the  obliquity 
of  the-  fractured  surfaces,  the  strenjLTth  of  the  muscles  attached  to  the  peJhris, 
ftnuir  anl  tibia,  and  the  lenj^tli  of  the  femur,  overriding  and  ang^latr  dis- 
placement -T  rotati(»n  of  the  upper  t>r  lower  fragment  is  often  very  pro- 
nounce 1. 

The  force  requiretl  to  break  a  femur  is  usually  very  considerable.  The 
symptoms  are  sh«ick,  severe  pain,  marked  deformity,  great  mobility  in  the 
shaft  of  the  Ixne,  crepitus.  >hortcninix  »>f  the  leg  of  from  one  to  three 
inches,  and  pn»n,,uncc(l  lateral  rotati«m  of  the  leg  below  the  seat  of  frac- 
ture. 

I)i.\<.No>is. — This  i>  rea<Iily  established  upon  the  most  superficial  ex- 
aminati<»n.  tlic  defnruiity.  crepitus  and  ])reternatural  mobilit>-  rendering^  the 
<liagnosis  easy. 

Pro(;n(.>is. — Tliis  is  usually  i^ood.  Fracture  of  the  femur  is,  how- 
ever, alwaxs  a  serious  accident:  the  sliock  is  usually  marked,  injury  to  im- 
jxjrtant  ves^^els  «»r  nerve^^  may  occur,  tlie  patient  has  to  be  confined  to  bed 
ordinarily  for  about  eii^lu  weeks,  there  is  usually  shortening  and  possibly 
deformity.  An^^ular  deformity  and  marked  rotation  can  be  overcome. 
Shorteninj^^  occur>  almost  without  exception.  A  shortening  which  does 
not  exceed  one  inch,  without  other  deformity,  and  with  strong  bony  union, 
may  be  considererl  a  j^^ood  result  and  will  give  an  eminently  satisfactory 
limb. 

FRACTURES  OF  THE  SHAFT  OR  MIDDLE  THIRD  OF  THE  FEKUB. 

The*ie  fractures  are  of  frerjuent  occurrence,  and  are  produced  by  direct 
or  indirect  vi(jlence.  The  fracture  is  usually  oblique.  The  lower  frag- 
ment is  (ordinarily  drawn  to  the  insirle  of  the  upper.  The  upper  fragment 
is  drawn  slightly  outwards,  with  the  result  that  an  angular  deformity  is 
prorluced  witli  its  apex  outwards. 


Fig.  39'— Thomas'  hip  spli 


Fig.  392. — Long  side  splint  wilh  ciclensioti  applied. 
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The  svniptonis  are  represented  by  shock,  pain,  swelling,  deformit)-. 
shortening,  preternatural  mobility  and  crepitus. 

The  (hagnosis  of  the  fracture  and  its  situation  are  readily  made  out 
hy  extension  and  sHght  manipulation.  The  direction  of  the  fracture,  as  21 
rule,  cannot  readily  be  determined  in  consequence  of  the  thickness  of  the 
overlying  muscles. 

Treatment. — In  all  fractures  of  the  thigh  below  the  trochanters  the 
patient  should  be  given  an  anesthetic  for  the  purpose  of  relaxing^  the  muscles 
and  allowing  the  surgeon  to  make  a  thorough  examination  of  the  parts, 
and  io  more  correctly  adjust  the  fractured  surfaces.  Before  the  patient  is 
anesthetized  the  splints  and  dressings  should  be  prepared  and  ready  for 
use ;  and  as  the  patient  is  coming  under  the  influence  of  the  anesthetic  the 
limb  may  be  thoroughly  washed  with  soap  and  water  and  then  with  alcohol. 

When  the  patient  is  thoroughly  anesthetized  the  examination  is  con- 
ducted by  the  surgeon  grasj)ing  the  ccmdyles  of  the  femur  with  one  hand, 
and  the  leg  with  the  other,  while  an  assistant  steadies  the  pelvis  and  upper 
part  of  the  thigh.   \\y  extension  and  counter-extension,  rotation  and  manipu- 
lation, the  surgeon  delcrniines  the  exact  location  of  the   fracture,  the  dis- 
placement of  the  fragments,  and  the  approximate  amount  of  extension  nec- 
essary to  overcome  the  contraction  of  the  muscles.     The  limb  is  then  given 
into  the  hands  of  an  assistant,  wht)  steadies  it  and  makes  some  slight  e.xten- 
sicjii  u])on  it.     A  long  strij)  of  adhesive  plaster  two  inches  wide  has  one  end 
ajjplied  to  the  middle  of  the  thigh,  and  is  then  carried  down  the  side  of  the 
knee,  along  the  leg  and  around  the  foot,  a  loop  !)eing  secured  some  two  or 
three  inches  long  beneath  the  sole  of  the  fc^ot.     The  strip  is  then  carrie'I 
u\)  the  other  side  of  the  leg  to  the  middle  of  the  thigh.    The  adhesive  plaster 
should  be  molded  to  the  limb  by  the  warm  hand.     It  may  be  more  securely 
!ield  in  ])ositinn  by  two  cr  three  strips  ot  adhesive  plaster  passing  circularly 
aronnd  the  limb,  ^nc  a1)ove  the  knee  and  one  or  two  below.      The  whole 
])laster  is  then  held  in  ])')sition  by  a  neatly  aiij)lied  bandage.    A  piece  of  cigar 
Ih)x  one  ar.<l  one-half  inches  wide  and  four  inches  long  is  notched  at  each 
end  and  i)laced  below  the  sole  of  the  foot  and  between  the  strips  of  plaster, 
for  the  ])ur]:o.se  of  ])reventing  ])ressiire  upon  the  malleoli  during  the  trac- 
tion (Fig.  ,VK)).     A  strong  clothes  line  is  then  tied  to  the  loop  of  adhesive 
])laster.  carried  over  a  ])ulley  of  proper  heit^ht  at  the  foot  of  the  bed.  and 
to  this  a  weight  may  now  be  attached  sufficient  to  overcome  the  shortening. 
This  will  ordinarily  he  a  weight  of  from  12  to  24  pounds.    Three  coaptation 
splints,  each  well-i)ad(led.  are  then  applied  to  the  thigh  and  leg.     The  first 
sjdint  is  applied  to  the  ])osterior  part  of  the  thigh  and  leg  and  extends  from 
just  below  the  trochanter  to  the  middle  of  the  calf.    The  second  short  thigh 
s])lint  is  applied  tt)  the  inside  of  the  thigh,  and  a  third  over  its  upper  sur- 
face.   These  splints  are  fixed  in  p<\«^ition  by  adhesive  plaster  and  then  firmly 
secured  by  a  roller  bandage.     A  long  side  splint,  well-padded,  is  then  se- 
cured to  the  side  extending  from  the  axilla  to  below  the  foot,  where  there 
is  a  cross-piece  from  twelve  to  eighteen  inches  long  to  prevent  the  splint 
from  being  rotated  outwards  by  the  leg.     The  splint  is  securely  fixed  to 
the  leg  by  a  roller  bandage  and  secured  to  the  chest  and  abdomen  by  a 
wide  swath    (Fig.  392).     During  the  dressings  an  assistant  will   usually 
make  extension  from  the  foot  to  assist  the  weight  which  has  been  applied 
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in  overcoming  any  possible  shortening.  Sand  bags  may  be  placed  along 
the  limb  to  keep  it  in  an  upright  position.  The  heel  is  protected  from  undue 
pressure  by  ])addings,  or  a  ring  of  absorbent  cotton.  A  cradle  is  placed 
over  the  ioot  to  protect  it  from  the  pressure  of  the  clothes.  The  limb, 
bandages  and  splints  should  be  inspected  daily  for  the  purpose  of  seeing  that 
the  circulation  is  not  interfered  with,  and  that  the  dressings  are  properly 
applied. 

In  treatment  of  fractures  of  the  thigh  it  is  necessar}*,  so  far  as  possible, 
(i)  To  prevent  shortening.  This  is  overcome  by  the  weight  and  pulley,  and 
daily  measurements  should  be  made  from  the  anterior  superior  spinous 
process  of  the  ilium  to  the  external  malleolus,  for  the  purpose  of  ascertain- 
ing whether  the  limb  is  of  normal  length.  (2)  To  prevent  outward  bowing 
of  the  leg.  This  is  readily  overcome  by  carrying  the  leg  and  thigh  out- 
wards, so  that  the  lower  fragment  will  correspond  in  position  to  the  upper. 
^3)  Outward  rotation  of  the  foot  and  leg  should  be  prevented.  This  is  a 
characteristic  condition  in  fractures  of  the  femur.  It  can  ordinarily  be  cor- 
rected by  fixing  a  bandage  to  the  posterior  splint,  or  an  adhesive  plaster  to 
the  calf  of  the  leg,  and  carrying  this  under  traction  over  the  outside  splint. 
where  it  is  fixed.  (4)  In  subtrochanteric  fractures  and  supra  condyloid 
fractures,  it  is  often  nrrossary  to  dress  the  limb  on  a  double  inclined  plane, 
for  the  purpose  of  scorning  ])roper  coai)tation  of  the  fragments. 

FRACTURES  OF  THE  UPPER  TfflRD  OF  THE  FEMUR— (SUBTBOCHAH- 

TERIC  FRACTURES). 

Fractures  in  this  situation  are  not  fre(|uent.  They  may  be  caused  by 
direct  or  indirect  violence,  and  the  di^ijlacenient  is  usually  characteristic. 
The  ui:per  fragment  is  drawn  u]>wanis  by  the  psoas  and  iliacus  muscles:  and 
rotated  outwards  bv  the  niuscles  attaclied  to  and  in  the  immediate  vicinitv 
of  the  j^reat  tn»chanter.  The  lower  frai^nient  is  drawn  upwards  and  inwards 
bv  the  ilio-tVniora!  nuiscle<  (  JMg.  ,V),^). 

Symptoms. — The  symi)toms  of  fracture  in  this  position  are  shock,  local 
pain,  swelling,  defnnnity,  ni«)bility,  crepitus  and  shortening. 

The  diagn«)sis  is  ordinarily  readily  otahlished  by  inspection  and  slight 
manipulation. 

Tkkat.mknt.—  In  the  treatment  of  fractures  i\i  the  up])er  third  the 
fractured  surfaces  must  be  carefully  adjusted  and  then  immobilized.  The 
fractured  surfaces  can  be  fixed  (»rdinarily  by  the  same  splints  as  are  used 
for  fracture  of  tb.e  middle  third ;  but  at  tinie<  in  consequence  of  the  abduc- 
tion and  fiexi«)n  nf  the  upper  fragment,  and  one's  inability  to  correct  this 
(lisplacenient,  it  is  necessary  to  put  the  limb  upon  a  double  inclined  plane,  in 
order  to  bring  the  lower  fragment  u\xm  the  same  line  as  the  upper  (  Fig. 

394). 

SUPRACONDYLOm  FRACTURES. 

These  fractures  may  be  produced  by  direct  or  indirect  force.  The  dis- 
placement of  the  fragments  is  fairly  uniform.  The  short  lower  fragment  i^ 
drawn  backwanls  by  the  gastrocnemius  and  soleus,  while  the  lower  end  oi* 
the  upper  fragment  projects  in  front.    This  fragment  may  pierce  the  skin. 
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while  the  upper  end  of  the  lower  frasmem  may  do  severe  injury  to  the 
foplitea]  vessels  or  nerves  (Figs.  3%,  396  and  307)- 

In  the  treatment  reduction  is  effected  by  Hexing  the  leg  to  a  right  angle 
upon  the  thigh,  so  as  to  relax  llie  above  named  muscles,  and  then  making 


extension  and  counter-extension  upon  the  hmh.  while  the  fragments  are 
manipulated  into  position.  If  the  fragments  will  remain  in  position  while 
the  leg  is  extended  the  limb  may  he  put  up  in  this  position  with  a  large 
compress  over  the  lower  fragment.     Otherwise  the  limb  shoulil  be  dressed 
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on  a  double  inclined  plane,  securing  such  extension  as  is  possible  by  binding 
the  thigh  and  leg  to  the  splints,  while  extension  is  made  from  the  knee  to 
the  leg  (Figs.  398  and  399). 

FBACTTJBES  OF  THE  THIOH  IN  CHILDBEN. 

These  fractures  arc  usually  produced  by  direct  violence.  They  may  be 
complete  or  greenstick  fractures.  The  symptoms  correspond  to  those  present 
in  fractures  of  the  femur  in  adults. 
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Fig.    396. — Fracture    of   femur — lower   third.      X-ray    tracing. 


Treatment. — The  princii)les  of  treatment  are  proper  adjustment  and  im- 
mobilization of  the  parts.  In  children  over  ten  years  of  age  extension  with 
long  side  coaptatif)n  splints  may  be  used,  the  same  as  in  adults.  In  chil- 
dren under  ten  years  of  age  the  Thomas  splint  or  Cabot's  wire  splint  may 
be  used,  or  the  leg  may  be  dressed  over  a  double  inclined  plane,  or  sus- 
pended. The  Cabot  posterior  wire  splint  may  be  made  by  taking  a  piece 
of  wire  about  the  size  of  a  lead  pencil  and  bending  it  according  to  Fig.  400. 
The  ends  can  be  bound  together  by  a  small  wire.    From  A  to  D  repre- 
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sents  the  distance  across  the  back,  from  A  to  B  the  distance  from  the  axilla 
to  a  point  midway  between  the  crest  of  the  iUum  and  the  top  of  the  tro-  ■ 
chanter.  From  A  to  E  the  distance  from  the  axilla  to  below  the  calf  of  the 
leg.  The  wire  splint  is  bent  to  conform  to  the  posterior  surface  of  the 
body,  pelvis  and  leg.  The  splint  is  covered  with  wadding  and  a  bandage. 
Swaths  of  strong  a)tton  are  attached  to  DH  and  AI'.  Before  the  appli- 
cation of  the  splint  the  child's  limb  is  washed  with  soap  and  water  and 
bathed  with  alcohol.  Adhesive  stri])s  are  then  applied  for  extension,  and 
the  child  placed  upon  the  splint.    The  swaths  are  brought  around  the  chest 


and  abduiiK'n  and  secured  by  safely  ])ins.  The  extension  is  then  applied 
and  following  this  the  limb  is  securely  fi.xcd  tn  the  splint.  The  child  must 
be  kept  perfectly  clean.  After  foiir  weeks  the  child  may  be  allowed  to  get 
about  on  crutches,  still  wearing  the  C'ahnt  s]>liTit  and  having  a  high  shoe 
upon  the  sounil  foot.  After  eight  weeks  the  splint  may  be  removed ;  and 
after  eight  or  ten  weeks  the  child  may  be  allowed  to  walk  upon  the  foot. 
In  young  children  it.  is  at  limes  advisalde.  after  surrounding  the  thigh  with 
coaptation  splints,  tn  suspend  it  vertically.  The  child  can  be  secured  to  the 
bed  by  a  swath  fastener!  to  ihc  mattress,  or  it  may  be  fastened  to  a  Brad- 
ford frame. 
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SEPABATION  OF  TEE  LOWER  EPIPUTSIS  07  THE  FEKUB. 

This  epiphysis  includes  all  of  the  articulating  portion  of  the  bone  and 
has  attached  to  it  the  greater  portion  of  the  gastrocnemius  muscle.     The 


Fii?.  3g8- 
Showing  displacemeni  in 
supra -ondylo  id   fractiires. 
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-  lower  epiphysis  unites  with  the  shaft  at  about  the  twentieth  year.  The  Hga- 
ments  above  the  knee  joint  are  attached  to  the  epiphysis  and  in  any  severe 
strains  upon  the  joint,  as  in  over-extension  or  in  lateral  motion,  tlie  strain 
comes  upon  the  hgaments  and  epiphysis,  and  if  severe  enough  the  epiphyseal 
cartilage  may  give  way  and  the  epiphysis  he  separated  from  the  diaphysis. 
The  common  cause  of  the  accident  is  the  catching  of  the  foot  in  a  revolving 
wheel.    The  chikl  is  usuallv  under  ten  years  of  age. 


I'i"^'     'f'tv     ("..li.ir-   will    >i)lint 


DiSPLACKMiiN  I".--  'J1k'  Separation  iK-in^-  caused  by  m-er-extension  or 
by  rotatic»n  of  llie  fnot,  the  t'j)i])liysis  is  di.^i)lacc<l  forwards  and  tiie  lower 
end  of  the  diaphysis  backwards  and  downwards  into  the  jxjpliteal  space, 
where  in  alxiUt  one-half  .)i  the  cases,  it  j)ierco-  the  skin  ( h^ig.  -joi). 

CoMPUCA'iioxs—  The  jHipliteal  vessels  may  be  severely  pressed  upon, 
injured  or  lacerated,  resultir.i^^  ])nssibly  in  i^^'uij^rene  of  the  limb.  'J'he  nerves 
may  be  iM*essc<l  u])«ni,  cansiiii^  <evere  ])ain.  The  epipliyseal  se])aration  may 
be  compound. 
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>\Mi-,<>Ms.      I  liiTf  :ii-i-  .-twri  p[iiii,  shock,  preternatural  iiiobilitv.  Je- 

Iini.\..-^[N.      riif  iiiJTin    i>  I..  In-  (liftVrviiliatcil  from   Jislooaiions  ami 

ir -i;|T;io>ii.|\l;ir  i'r;n-liiri-;.     l>i>l  n\ilioiis  jirc  rare  in  cIiiJdlKKxJ.     In  di-i- 

lin-nii'>ii  tlic.  I'iiris  ;iri-  li.\i-.l.  tlion-  ln'iiiy  almost  no  motion  at  the  articula- 
liMti;  ;iiul  ilic  vriil-:  ..I'llit  .|i-ii'i;iti>!  liniics  i-;m  readily  be  felt.  SiipracondvJar 
Inn-Iuii'  i-  iiMially  -.itiirili'd  lii-lnT  up  llian  is  epiphyseal  fracture.  It  does 
inK  iii-i-e.isiirily  .«viir  lnl"..iv  adiill  iiye.  :md  In  fracture  the  upper  end  of 
tin-  liiwer  lraj;ii]ttn  i-  dis|>laivd  backwards,  the  very  opposite  of  what  oc- 
curs in  epiiih_\sc;d  separation. 

J'RiiG.vosis.^ln  cases  of  cjiiphyseal  separation,  growth  may  be  arrested 
in  consciiiioncc  of  injury  to  the  cariilag:c.  The  circulation  in  the  foot  and 
leg  in  these  injuries  should  always  he  cxainine<l  in  consequence  of  the  pos- 
siliility  of  its  heing  shut  off  as  the  result  of  Injury  or  to  pressure  upon  im- 
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portant  vessels.  The  separation  is  usually  transverse  and  consequently 
shortening  is  ordinarily  slight. 

The  prognosis  may  be  said  under  ordinary  conditions  to  be  good. 

THE.\TMENT.^In  some  cases  there  will  be  such  injury  to  the  soft  parts, 
including  the  vessels,  that  amputation  will  be  necessary.  In  laceration  of 
the  soft  parts,  exposing  the  ends  of  the  bones,  reduction  should  be  effected, 
the  wound  drained,  and  the  parts  held  in  apposition  by  suitable  splints  and 
dressings.  Reduction  is  not  always  easy,  in  consequence  of  the  hamstring 
and  quadriceps  muscles  forcing  and  holding  the  head  of  the  tibia  strongly 
against  the  lower  end  of  the  diaphysis.  Reduction  can  usually  be  accom- 
plished by  an  assistant  making  strong  traction  upon  the  flexed  leg,  while 
the  surgeon  manipulates  the  fragments  into  [wsition  by  grasping  the  thigh 
with  his  hand  and  pushing  downwards  with  his  thumbs  upon  the  epiphysis, 
while  he  ])ulls  the  lower  end  of  the  diaphysis  u])wards  into  position  with 
his  fingers.  In  case  the  surgeon  does  not  succeed  in  effecting  reduction  by 
manipulation,  the  ends  of  the  bones  may  be  exposed  by  an  incision  placed 
along  the  outer  side  of  the  shaft.  The  lower  fragment  may  then  be  slightly 
freed  from  the  grip  of  the  surrounding  s»ft  tissues  and  while  extension  is 
made  on  the  flexed  leg,  it  is  forced  into  jiosition.  .After  reduction  the  leg 
should  be  flexed  to  a  right  or  an  acute  angle,  and  held  in  position  by  a  light 
plaster  of  Paris  cast,  .-\fter  four  weeks  the  leg  may  gradually  be  brought 
down  to  the  straight  position.  .After  five  \\eck<  the  patient  may  bear  some 
weight  upon  the  foot  (Fig.  402). 

FRACTURES  OF  THE  PATELLA. 

Fractures  of  the  patella  are  due  either  to  nm.'^cular  contraction  or  to 
direct  violence.  Often  both  of  these  factors  ;ire  present  in  the  same  case. 
The  patient  falls  upon  the  strungly  fie.xcd  knee,  while  the  quailriceps  ex- 
tensor cruris  is  in  a  state  of  strcjug  contraction.  In  these  cases  the  patella- 
is  taken  at  a  great  disadvantage,  it  being  only  parlialy  supjiorted  by  the 
convexity  of  the  condyles,  while  the  muscular  cross  strain  is  very  great. 

The  fracture  is  often  transverse.  The  !)one,  however,  mav  be  com- 
minuted. In  some  cases  only  the  thinnest  shell  of  bone,  or  only  the  fibrous 
aponeurosis  is  torn  off  with  the  attachment  of  the  (|uadriceps. 

Separ.ation  of  the  Fka(;mknts. — This  may  be  slight  or  very  consid- 
erable, depending  upon  the  degree  of  separation  i>f  the  fibrous  investment, 
and  the  extent  of  rent  in  the  vasti  nuiscles  which  r.rc  attached  to  the  sides 
of  the  patella  with  the  fascia  lata.  In  cases  due  to  direct  force  the  fracture 
is  likely  to  be  stellate  and  the  .separation  slight.  If  the  fracture  is  due 
lately  to  sudden  and  violent  muscular  contraction,  the  break  is  likely  to 
be  transverse  and  the  fragments  widely  separated. 

In  fractures  of  the  patella  the  joint  cavity  is  practicallv  always  open 
and  quickly  becomes  distended  with  blood  and  synovial  Huid,  which  tends 
to  push  liie  fragments  still  further  a])art.  The  fibrous  investment  which 
covers  the  anterior  surface  of  the  patella  is  torn  unequallv  and  falls  over 
tlw  ends  of  ilie  fractured  surfaces. 

In  complete  fracture  the  upper  fragment  is  usually  turned  perpendicu- 
>  inwards,  so  that  the  fractured  surface  looks  into  the  joint.  This  po- 
'"~^'"*^"        >er  fragment  is  caused  by  the  cimtraction  of  the  fibers  of  the 
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\a?ti  muscles  which  are  inserted  into  the  si<ie<  of  the  patella,  dragging  it 
Uj>uard^  anrl  backwards. 

SvMrioMS. — There  are  pain,  inahihty  in  extend  the  leg  or  stand  iip<:»n 
the  foot,  quickly  ..ccurrinf,^  sweliinjs:,  crepitation  on  manipulation  if  the 
fraf]:meni>  are  in  contact,  and  irreijularity  of  the  fragments.  If  the  frag- 
ment^ are  sej.'arated  a  n«»tcii  may  Ix-  felt  l>etween  them. 

TkEAi  MLM. — This  will  depend  u\:*n\  the  position  of  the  fragments.  If 
they  are  apjjroximated  .  r  can  l)e  readily  approximated  by  manipulation. 
they  shouM  be  maintained  in  posit irni  by  the  appHcation  of  two  broad  strips 
of  adhesive  j;la>ter.  «:;ne  of  which  fixes  the  upper  fragment  and  is  then  car- 
ried diag:o::ally  rlownwards  acn  ss  the  sides  of  the  limb,  while  the  second 
plaster  is  carried  from  the  l«»wer  frai;;rcnt  diagonally  upwards  across  the 
limb.  The  limb  should  tiien  be  suj)])  rte<i  by  a  well-padded  posterior  splint, 
and  securely  bandaged.  At  the  end  •  f  every  week  the  splint  should  be  re- 
moved, the  limb  ma^^saired.  wash.eil.  and  the  dressings  reapplied.  At  the 
end  of  four  week-  the  splir.i  may  Ix-  left  off.  if  the  union  seems  fairly  good. 
and  j)assive  moti«;n  resorted  to.  with  n:a-sage.  The  limb,  however,  should 
be  bandat^ed  and  the  knee  jir  tecied  ir.  m  injury  during  exercise,  for  an- 
other week  or  two.  by  a  liirht  p.isicrior  p:iste!>oard  splint.  In  cases  in  which 
the  irai^n.eiits  cann^it  be  accurately  a<!justed  the  joint  should  be  opened 
under  the  strictest  antiseptic  ;.'recauti«ii<.  by  either  a  perpendicular  or  trans- 
ver-^e  incision,  tl'.e  blo-:il  cl^-t'-  turr.ed  'lUt.  the  sh.reds  of  fascia  which  over- 
lie the  end-  <»f  ilie  bone  trimmcil  •  lY  and  the  fractured  surfaces  accuratelv 
adjusted  and  wire«l  t<'geiher  by  stran<!s  of  sinaig  silver  or  annealed  iron 
wire.  After  cl'»-ure  •  f  tiie  superficial  v.(»un<]  tl:e  limb  should  be  put  up  on 
a  j>os!eri«  r  >];Hnt  which  i>  -u]»i»orted  by  a  sr.ucxly  fitting  bandage.  After  a 
few  weeks  union  i>  usually  ^ufficieiitiy  strono;  to  all-jw  the  patient  to  be 
abi.ut  '.n  crmclie-.  Tlie  knee,  h  iwexer.  s!^»nld  n  n  be  bent  until  the  end  of 
the  fifth,  or  dnrin^r  the  >ixtli.  week,  when  pnssive  and  active  motion  may  be 
in>tituted.  'I'reatn:ent  of  fractures  of  iIk*  patella  by  open  incision  in  the 
great  maj«»rity  of  case<  .Lj:'-ves  mo-t  sati^faot'Ty  results,  the  union  being  a 
b;  nv  one.  W  ithoiu  «>:;eratii  n  there  is  a  fibr-  us  uritMi  which,  if  short,  mav 
be  verv  >:itisfactorv.  bui  if  lon^:  mav  entail  coTi>i(leral  functional  disabilitv. 

FRACTURES  OF  THE  BONES  OF  THE  LEG. 

I'racture-  of  the  1:<  nes  of  the  lei:  -ire  -ecrni<l  in  order  of  freqnencv  onlv 
1.1  iho-e  of  ih.e  forearm.  In  i!:e  majority  ..f  cases  both  b*^nes  are  broken. 
The  tibia  anil  filmla  are  <ep-ir:-.iely  fractured  in  aUnu  equal  degrees  of  fre- 
fiuencv.  I  "o;n|  omid  fracture '^  :ire  iv...re  often  n:et  v.'ith  here  than  in  anv 
other  part  of  the  l><»dy,  in  con-equence  ot  tlie  ^u'jerficiil  position  of  the  tibia 
and  tile  threat  vir)lei:ce  to  wlii.'h  the  b  -ties  i^i  the  le^J^  are  often  subjecte*!. 
bVactures  thrush  the  !:  uer  third  are  mo>t  fre«|uent,  although  fractures 
ihronii^h  the  middle  and  upjer  third  are  n->t  imcommon.  Fractures  through 
the  upper  and  mi<ldle  thirds  are  :ri -^t  frer|iiently  caused  by  direct  violence, 
while  those  of  th.e  lower  third  are  more  often  the  result  of  indirect  force,  as 
falls  up: Ml  the  everte<I  f-i-  t.  I'racture-  tlironi^h  tlio  upper  third  of  the  tibia 
arc  frequently  transverse,  while  fractures  llinai^li  the  "=ihaft  of  the  tibia  or 
fibula  are  u>ually  oblique.  When  bttth  b-.res  are  broken  the  fibtila  is  usiiallv 
fractured  at  a  hi.q^her  level  than  the  tibia. 
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Displacement  of  the  FH.vcME^'Ts. — This  will  (iciiend  upon  tlie  direc- 
tion of  the  fracturing  force  and  upon  muscular  action.  When  but  one  bone 
is  broken  the  displacement  is  often  not  marked,  in  consequence  of  the  other 
bone  acting  as  a  splint.  When  both  bones  are  broken  in  the  middle  or 
lower  lliirds,  overriding  is  often  pronounced  because  of  the  obhquity  of  the 


fractures  and  the  coniraclioii  of  ihe  ]x>werful  muscles  of  the  leg.  In  frac- 
tures through  the  shaft  of  the  tibia,  angular  deformily  is  frequent,  the  lower 
end  of  the  upper  fragment  projecting  beneath  the  skin,  while  the  upper  end 
of  the  lower  fragniciit  is  drawn  upwards  behind  the  upper  fragment.  The 
apex  of  the  angle  in  fractures  of  the  ?"haft  of  the  tibia  and  fibula  may  be 
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i-  I  R-en;,  ij  always  situated  at  the 
::i-is.  in  -  :;'.t  tase*  of  tiacture  ot 
i::;;  ■  r  ttiuknits*.  ami  the  patient  not 
■  1  will)  ihi-  ail!  of  a  cane. 
i^'ii  -h  r.]:'.  I;i-  >i:i>])ortcd  by  an  assist- 
>p>  tliL'  in-ti])  fir:Kly  uitli  i  nt  liaiid  and  makes  ex- 
R-r  Ik-  |jal;.aii'>  lix-  t-inin-  kTjnIi  ot  both  bones,  for 
the  juir]*.-!-  Ml  asciTtainirif:  irn-;;iilaritii->  .  r  ti-n.ier  -]:ois,  if  any  such  exist. 
Hi-  may  llu-n   make  alternate  latt-ia!  r.r  an;en-iMsieri-ir  pressure,   for  the 
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purpose  of  eliciting  crepitus  or  preternatural  mobility.  In  some  cases  of 
fracture  of  the  fibula,  neither  crepitus  nor  preternatural  mobility  can  be 
elicited  by  the  use  of  moderate  force.  In  these  cases  the  diagnosis  of  frac- 
ture may  be  considered  probable  if  a  very  tender,  sensitive  area  of  the  bone 
is  discovered,  with  swelling  of  the  overlying  soft  parts.  In  examining  a 
limb  for  fracture,  the  pain  inflicted  will  be  much  less  if  strong  extension  is 
made  during  the  examination,  as  this  will  prevent,  in  a  great  measure,  the 
ends  of  the  bone  nagging  the  flesh.  If  the  patient  is  very  sensitive  an 
anesthetic  may  be  necessary  during  the  examination  and  adjustment  of  the 
fractured  surfaces. 

In  taking  measurements  to  determine  the  presence  or  absence  of  short- 
ening, the  distance  from  the  top  of  the  internal  tuberosity  of  the  tibia  to 
the  tip  of  the  internal  malleolus  should  be  determined  and  compared  with 
the  same  measurements  of  the  corresponding  leg  (Fig.  404). 

Treatment  of  Fractures  of  the  Shaft. — The  principles  of  treat- 
ment are  to  adjust  the  fragments  if  they  are  displaced,  to  prevent  short- 
ening and  to  immobilize  the  fragments  until  firm  union  has  taken  place. 
Fractures  of  the  tibia  or  fibula,  one  or  both,  in  which  the  swelling  is  not 
pronounced  nor  the  displacement  great,  are  best  treated  by  the  immediate 
application  of  a  plaster  of  Paris  cast.  The  limb  is  first  washed  with  soap 
and  water,  sopped  with  alcohol  and  then  dusted  with  powder.  An  assistant 
makes  extension  upon  the  foot  sufficient  to  overcome  the  shortening,  if  any 
is  present ;  a  second  assistant  steadies  the  thigh  while  the  surgeon  manipu- 
lates the  lx)nes  into  position.  The  limb  should  be  enveloped  in  a  liberal 
amount  of  sheet  wadding,  or  absorbent  cotton,  held  in  place  by  a  loosely 
fitting  gauze  bandage,  and  while  extension  is  made  and  the  fragments  main- 
tained in  position,  the  surgeon  applies  the  plaster  bandages,  which  should 
reach  from  the  toes  to  the  middle  of  the  thigli.  The  plaster  of  Paris  bandage 
should  be  uniformly  but  rather  loosely  applied,  so  as  to  make  allowance  for 
any  possible  swelling.  During  the  a])plication  of  the  bandage  the  foot 
should  be  held  at  a  right  angle  with  the  leg.  while  the  knee  is  slightly  flexed 
upon  the  thigh.  The  condition  of  tlie  toes  and  limb  should  be  noted  daily. 
If  the  toes  become  unduly  swollen,  blanched,  or  bluish,  or  if  the  limb  throbs, 
is  very  painful  or  numb,  the  plaster  cast  is  too  tight  and  should  be  cut 
down  the  center  and  loosened  or  removed.  If  removed  it  may  be  reapplied, 
but  more  loosely,  and  its  cut  edges  are  held  in  place  by  a  roller  bandage.  In 
consequence  of  the  disappearance  of  the  swelling,  the  cast  ordinarily  be- 
comes too  loose  by  the  end  of  the  first  week,  and  should  then  be  cut  down 
the  front  and  removed.  During  this  procedure  an  assistant  makes  traction 
upon  the  foot  while  a  second  steadies  the  thigh.  After  the  removal  of  the 
cast  the  leg  should  be  examined,  washed,  dusted  with  powder,  covered  with 
cotton  and  a  new  cast  applied.  This  cast  can  usually  be  left  on  for  three 
or  four  weeks.  During  this  time  the  patient  can,  if  he  desires,  go  about 
on  crutches.  At  the  end  of  iri\<^  weeks  the  cast  may  he  removed,  the  limb 
washed  and  massaged,  and  a  shorter  cast  applied,  reaching  only  to  the  knee. 
This  cast,  if  thought  best,  may  be  cut  down  the  center  and  each  day  re- 
moved, the  limb  washed  and  massciged.  After  the  fifth  week,  passive  and 
active  motion  of  the  knee  joint  should  be  instituted,  and  by  the  end  of  the 
tenth  or  eleventh  week  following  the  injury,  the  patient  may  be  allowed  to 
walk  with  a  cane. 
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COMPOUND  FRACTUEES  OF  THE  LEG. 

<  '    .  •   '  :  :'  *  J    .:•      :'  *  ■  r.    fre<jucnt  occurrence.     The 

prin<:i'''        ■     "  -  ^^  I'-^izc  l\w  wound,  provide  for 

drain;i'."-  .'iii-;  ';■•  '■:':■•''  .  ..'.■;:'.:/•■  ••!-■  parts.  In  these  cases  the  pa- 
tient -li'-':-''  ■'''  ■  ■■'■'  '"  -  ■  i''!:/''I.  *i;<-  '.i:):h  thnnnighly  scrubbed  and 
then  -li^i".  • ''       '  ■"  ':.!.::  J' •■!  ::"  i:<-.'«— .m".  th:inni^hly  scrubbed  with 

5^,ai> ''t'i'l  ■'•''•  '  :'!■■■■'''  ••  •  ■■!'  'I  -■i"t:..n  >>{  l-iciiN .ri<k'  and  perfectly  drained. 
Strij^*^  "'  I  'i"!"!!!!  '.'.Ill/'  ;ii'  nii.iMc  i'  r  ilii-  jjnr|tMsc.  Dependent  drainage 
5h<'»ul'l  ;iKn.'i'  I'«  '■  liiMi  Ii'-'l  l'\  «"niit(T  M|.t.•Ililll^^N  if  necessan'.  A  large 
drcssiiii:  i  ili'ii  .ii'i>ii«'l  .iii'l  ili<-  1<'.l:  -up; oriel  1)\  ;i  splint.  A  suitable  splint 
is  the  <  :il»<'t  p<'  iiip'i  uiir  i»lini.  -npplmu-nti'd  ])y  side  coaptation  splints, 
♦flu.  p(»irii.  .1  wiir  .pliiii  I-  iii.iijc  ..f  iinii  \\  i  i\'  .'il>(»nt  thc  sidc  of  an  ordi- 
jjarv  1<';>'I  1""*  ''•  ^''<'  l"\\»'i  p«'iti.  II  iK'iiiL;  ln-nt  ;ti  ni'arly  a  right  angle  to  sup- 
port the  i«»«'i  I  li»'  niii.iirnl(i  ..i"  ilif  >plini  supj-ort^  tlio  calf,  knee  and  lower 
part  <»f  iJ"^'  iliii'.h  I  Ik'  wiir  i^  u«'iin,l  with  ^lu\'t  wadding,  then  with  a 
liatldaiM'.  .in.l  «i'\cic(l   with   'irMii;^   mn-lin    i  I'l'i-.    105). 

In  inMiiiifiii  ,ii  r.  i!n|». 'lubl  ii.u-tnii-^  «m"  \\w  K'l:  it  i>  necessary  to  main- 
tain tho  \\«  »nnil  111  .r.  m  .11 1\  .m  a-cptii"  c«  M.liti  n  a-  p-  s^il)lo.  and  this  can  only 
l)e ;u\*onipli'Ju\l  l»\  a  ilaiU  vhanm*  ft'  ilrc^^ini:^.  ai  K'a^t  while  the  discharge 
{gat  all  pii'in'ii-  In  vhanLMJi^  tlio  i!i\'^<ini:^  [\\v  k'c  nood  uox  necessarily  be 
rfiiu»vcd   tT«»ni  tlu-  will-  sp'tni     -i:5'p!\    ilu'  >i«lo  ^'fliniH  hcint^f  let  down,  the 
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1  sponged  off  and  clean  dressings  appli 
:ture  where  the  fractured  surfaces  an 


Fig.   405.— Cabot'-;   im-n'rii 


may  be  necessary  to  apply  extension 
ound  fracture?,  if  kept  reasonably  asej 
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immobilized,  heal  readily,  although  safe  union  requires  a  little  longer  time 
than  in  simple  fractures. 

POTT'S  FBACTUSE. 

This  is  a  ver>'  common  injury  and  usually  consists  of  a  transverse  frac- 
ture of  the  base  of  the  internal  malleolus,  rupture  of  the  tibio-fibular  lira- 
ment,  and  a  fracture  of  the  fibula  about  three  inches  above  the  tip  of  the 
external  malleolus.    The  injury  is  usually  caused  by  a  fall  with  the  knee  ad- 


^~iJs^  -ic/).  — r<)tt'<  fracture.     X-ray  tracing. 


<luctrrl  or  carrictl  across  the  otluT  limb,  while  tlie  foot  is  everted. and  ab- 
ducted. Tliis  ])rinJ^^s  the  strain  largely  upon  the  internal  lateral  ligament 
and  internal  malleolus.  Jt  is  held  that  when  eversion  of  the  foot  is  the  main 
factor  in  causing  the  injury,  the  strain  j)riniarily  comes  upon  the  internal 
lateral  ligament,  and  the  internal  malleolus  breaks  off  square  at  its  base. 
Then  the  foot  is  ])ressed  outwards,  ru])tiiring  the  tibio-fibular  ligament  and 
breaking  the  fibula  close  al>ove  the  malleolus.  If,  however,  strong  abduc- 
tion of  the  anterior  ])()rtion  of  flie  foot  is  added  to  the  eversion,  then  there  is 
but  a  marginal  fracture  of  the  internal  malleolus ;  or  instead  of  this,  a 
rupture  of  the  internal  lateral  ligament,  and  foll(»wing  this  a  rupture  of  the 


Hilnilar  lijjaiiieiU.  and  as  the  foot  is  carried  outwards,  an  oblique  i 
:  of  thf  fibiila  sume  three  or  four  inches  abrjve  the  tip  of  the  mallcoh 
CoMiM.itATKJxs.— The  fracture  is  occasionally  rendered  coniixnim 


internal  malleoki^  hciui;  inrcod  thmiiiili  ilu-  skin.     The  foot  is  al 
placed  outwards  and  often  slii^liily  li;ickw;irds.     In  some  cases  inste; 
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rupture  of  the  tiliio-ribular  ligament,  a  thin  shell  of  bone  is  broken  off  from 
the  external  surface  of  the  libia. 

SvMi'TOMS. — The  i«M-.»t  if:  displaced  outwards,  causing'  marked  de- 
formity, swelling,  pain  an.l  often  crepitus  on  motion.  The  pathognomonic 
signs  are  al)n*  nual  lateral  m.jbility,  displacement  of  the  foot  outwards,  and 
at  times  crepitus. 

In  I'utt's  fracture  there  are  three  tender  points  which  can  ordinarily 
be  made  out  by  ringer  tip  pressure.  One  of  these  is  at  the  base  of  the  in- 
ternal malleolus :  a  second  frc»m  two  to  four  inches  above  the  tip  of  the 
external  malleolus :  and  a  third  in  front  of  the  ankle  at  a  point  between  the 
tibia  and  fibula,  and  at  the  site  of  the  tibio-fibular  ligament.  The  tender 
points  are  also  the  site  of  marked  swelling,  which  is  of  early  occurrence 
(Figs.  406  and  407). 

Pr<.>gnosi5. — If  complete  reduction  is  secured  and  maintained,  and 
the  patient  kept  off  his  feet  until  union  is  firm,  the  result  is  usually  satis- 
factory, the  patient  regaining  full  use  of  the  joint.  If  the  outward  dis- 
placement is  not  fully  corrected,  the  weight  of  the  body  is  brought  too  far 
to  the  inner  side  of  the  f»)or.  producing  constant  strain  on  the  internal 
lateral  ligament,  causing  severe  pain,  lameness  and  inability  to  walk  any 
consideral)le  distance.  \i  the  backward  displacement  is  not  corrected,  dor- 
sal flexion  is  limite;!. 

Tri:.\tment. — In  effecting  reducti<;n  the  patient  should  be  given  an 
anesthetic,  and  then  if  it  is  the  right  foot,  this  is  grasped  with  the  sur- 
geon's left  hand,  so  that  the  thumb  reaches  to  or  just  above  the  tip  of  the 
internal  malleolus,  while  the  hand  is  carried  about  the  sole  and  the  fingers 
grasp  the  region  (^i  tlie  external  malleolus.  The  leg  is  then  steadied  bv 
the  surgeon's  right  hand  and  the  f^ot  carried  forcibly  inwards  against 
the  internal  malleolus.  At  the  same  time  it  is  lifted  forward  and  the  ex- 
ternal malleolus  presse  i  inwards.  The  foot  is  then  immobilized  in  a 
strongly  inverted  and  adducted  position  1  Fig.  408).  This  may  be  effected 
by  a  plaster  of  Paris  cast,  or  by  Dupuytren's  splint  (Fig.  409).  This  splint 
may  be  made  by  taking  a  piece  <'f  board  t»ne-half  an  inch  thick,  and  as 
wide  as  the  thickest  part  of  the  calf,  and  long  enough  to  extend  from  the 
middle. of  the  thierh  t<.)  six  inches  below  the  foot.  The  lower  end  mav  be 
serrated  by  cutting  one  <  r  two  notches  in  it.  The  splint  is  heavily  padded 
on  its  internal  surface,  the  padding  extending  from  above  downwards  to 
just  above  the  internal  malleolus.  The  splint  is  firmly  secured  to  the  thigh 
and  up])er  half  of  the  leg  by  a  rt>ller  bandage.  The  foot  is  then  strongly 
inverted,  lifted  forward  and  bound  to  the  lower  end  of  the  splint  bv  a 
roller  bandage,  making  figure-of-eight  turns  about  the  foot,  instep,  ankle 
and  heel.  These  turns  should  not  j)ass  above  the  external  malleolus  for 
fear  of  pressing  the  fragments  inward  towards  towards  the  tibia  and  caus- 
ing an  evcrsion  of  the  foot  when  healing  has  been  effected.  At  the  end  of 
the  fifth  or  sixlh  week  the  splint  may  be  discarded,  the  foot  and  leg  mas- 
saged each  day  and  then  suj)ported  by  a  well-fitting  bandage.  At  the  end 
of  eight  weeks  the  patient  may  be  allowed  to  walk  upon  the  foot  with  the 
aid  of  a  cane.  In  cases  in  which  proper  inversion  has  not  been  maintained, 
the  foot  falls  outwards  and  the  line  of  support  instead  of  being  through  the 
center  of  the   foot,  falls  over  the  first  metatarsal  bone  or  inside  of  the 


Fig.   408,— Posiiiiiii   ill    «liiih   :i    !'■ 
fracture   i>   ilrcs-c.l,      l.:itfr;il   -plii 
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foot.  In  these  cases  in  consequence  of  the  eversion  the  strain  upon  the 
internal  lateral  ligament,  the  pain  and  fatigue^ in  walking,  it  is  advis- 
able to  expose  the  seat  of  fracture  in  the  fibula  by  a  short  incision,  and 
divide  the  bone  with  a  sharp  chisel.  The  foot  is  then  dragg-ed  strongly 
inwards,  adducted  ami  maintained  in  this  position  during  the  healing  of 
the  bone.    The  results  of  the  operation  are  most  satisfactor>\ 

FSACTTJEE  BT  INVERSION  OF  THE  FOOT. 

This  form  of  fracture  is  rare,  but  may  occur  as  the  result  of  falls 
upon  the  strongly  inverted  foot.  In  these  injuries  both  malleoli  may  be 
broken  and  the  foot  dislocated  inwards.  In  the  treatment  of  the  injury 
the  deformity  should  be  corrected,  the  bones  manipulated  into  f)osition, 
and  the  foot  and  leg  put  up  in  a  plaster  of  Paris  cast. 

FRACTURE  OF  THE  BONES  OF  THE  FOOT— FRACTURE  OF  THE 

ASTRAGALUS. 

This  is  usually  due  t(^  falls  from  a  height,  the  bone  being  broken  be- 
tween the  tibia  and  the  os  calcis.  The  line  of  fracture  may  be  transverse, 
longitudinal,  horizontal,  or  the  bone  may  be  comminuted.  The  injury  is 
often  associated  with  fracture  of  the  os  calcis,  dislocation  of  the  ankle,  and 
even  fracture  of  the  fibula.  The  fracture  may  be  compound,  and  with  or 
without  marked  disj^laccmeiit  of  the  fragments.  In  fractures  of  the  as- 
tragalus there  arc  severe  pain,  great  swelling,  inability  to  move  the  foot, 
flattening  of  the  fo(H  and  often  crepitation. 

Diagnosis. — In  endeavoring  to  establish  this  one  should  take  into  con- 
sideration the  kind,  extent  auvl  manner  of  reception  of  the  injury.  In 
consequence  of  the  protected  situation  of  the  astragalus  and  the  verv  pro- 
nounced swelling  which  early  occurs,  positive  diagnosis  is  often  impossible 
without  the  aid  of  an  X-ray  j)icture. 

Treatmknt. — The  parts  should  be  forced  into  position  by  extension, 
counter-extension  and  manipulation.  The  limb  is  then  immobilized  by  a 
l)laster  of  Paris  cast.  If  a  fragment  is  markedly  out  of  position  and  cannot 
be  reduced,  it  may  be  exposed  by  incision  and  removed. 

FRACTURE  OF  THE  OS  CALCIS. 

These  fractures  are  usually  caused  by  a  fall  from  a  height  upon  the 
sole  of  the  foot.  A  fracture  may  occur  here  as  the  result  of  powerful 
muscular  contraction,  the  tendo  Achilles  tearing  away  a  thin  shell  of  bone. 
In  falls  upon  the  sole  of  the  foot  the  bone  is  often  crushed. 

Symptoms. — There  are  present  pain,  tenderness,  swelling  and  an  in- 
ability to  bear  weight  upon  the  heel ;  the  transverse  diameter  of  the  heel 
is  increased,  while  the  perpendicular  diameter  is  diminished;  the  malleoli 
are  nearer  the  sole  of  the  foot  than  normal ;  crepitation  is  either  obscure  or 
absent. 

Trkatmknt. — The  parts  should,  as  far  as  possible,  be  molded  into 
position.  The  ankle  and  foot  are  thc!i  immobilized  and  a  plaster  of  Paris 
cast  applied,  which  should  l)e  worn  for  three  or  four  weeks. 

Open  fractures  of  the  astragalus  or  os  calcis  usually  heal  readilv  if 
asepsis  can  be  maintained. 
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FRACTtTEES  OF  THE  METATABSAL  BONES. 

These  fractures  are  rare,  but  may  occur  as  the  result  of  direct  violence. 
The  displacement  is  usually  slight,  swelling  and  pain  are  pronounced,  and 
crepitus  may  be  present. 

In  the  treatment  the  displacement  should  be  corrected  and  the  foot  and 
ankle  immobilized  for  three  or  four  weeks. 

FRACTTJBES  OF  THE  PHALANGES. 

These  fractures  are  usually  caused  by  crushing  injuries. 
In  the  treatment  the  sole  of  the  foot  should  be  supported  by  a  well- 
fitting  plaster  cast.     Union  takes  place  in  from  four  to  five  weeks. 


CHAPTER  XIX. 


DISLOCATIONS  OR  LUXATIONS. 

\\\  iliis  is  meant  a  condilioii  in  which  one  of  the  bones  entering  into  a 

joint  is  displaced. 

I  he  disKieati.»n  lakes  its  name  from  the  distal  of  the  two  bones  entcr- 
\]]j:  iiu«>  tile  ioint.  Thus,  in  dislocation  of  the  shoulder,  it  is  the  head  of 
the  iHiniern>  that  i>  displaced,  and  not  the  scapula. 

I  )i>lncatitMi^  may  he  classified  according  to  their  causes  into  (l)  Trau- 
matic:  iJ)    ('on-eiiilal ;  i  ,^ )   Sjxuitaneous  ;  (4)  Pathological. 

I)i^l<H'ati.'iis  AW  al><>  spoken  of  as  complete  and  incomplete. 

TRAUMATIC  DISLOCATIONS. 

riior  ina\  he  diu'  to  din-ct  or  indirect  force,  or  to  muscular  action. 
'riK-\  aiv  <liK'  to  (linet  force,  a^  when  a  t)lo\v.  or  the  force  of  a  fall,  is  re- 
ciiNe*!  dirictl\  njH.n  tlu-  outer  sidi  «if  the  shoulder.  This  is  a  frequent 
i-'i;i--t'  of  t]i>;|ocat:' 'ii>  at   tlii"-  p"iiit. 

I  )i-locati'»n^  air  more-  ofi».ii  dnc  to  the  application  of  indirect  force. 
!ii  iiiis  f"nn  tlii-  \  ioK-m-e  i>«  ai)i)lirtl  at  some  distance  from  the  joint,  and 
u-iial!\    lhron,L;ii  a   hou,-.   wliirli   'ict^  :i<  a  lever. 

I"all>  upon  tlu-  -ti-'-n-lv  .ihilr.cird  hand  fre(|uenlly  cause  dislocations 
a:    tlu-  >lioiildrr  "i*  <>-ll>«i\\. 

Miisciiliir  .  K'! :<•!!.  Wlu-ii  tlu'  arm  i^  >ir(injT:ly  elevated  over  the  head 
tile  ^nddi^'u  h'Tcililr  rMitracti'-ii  >^\  tlu*  Ncapulodiumeral  muscles  may  force 
tlu-  lu-ad  of  ilu  lioiu-  outwards,  or  d«t\\n\\ards  and  inwards  and  out  of  its 
^.  ckrt.  in  oi)(.-niu.L:  <»f  the  moutii  hr\oiid  the  normal  limit,  strong"  muscular 
eoiiiraction  nia\  foiw*  tlie  coud\lr^  out  *^\  their  sockets  and  into  the  zygo- 
matic |o>sa-. 

./^«'.  -I)i^li  cation^  a.rr  unt-omm«»n  in  childhoud  in  consequence  of  the 
<:1ren.mh  of  ilu'  i<»int  cap^uK-  heinj;  onlinarily  .-greater  than  the  connection 
hrtwccn  the  epiphysis  and  diapliNsi.s.  l\pij)hyseal  separations  are  consc- 
(piently  fr^Mjueni  in  childhood.  In  «»1<1  ai;e.  hecanse  of  atrophy  of  the  bone 
and  lo^s  r.f  nmscidar  ela>ticit\.  fractures  near  the  joints  are  frequent,  and 
<lislocations  comparatively  rare. 

Siw. —  Dislocations  are  ahout  three  limes  as  frequent  in  males  as  in 
females.  'rhi>  i>  unrjnrstiouahlv  due  in  a  larife  measure  to  the  exposed 
nccii])ations  of  men  sid)jeclini^  them  to  m<»re  accidents. 

Pa'i  iioLocv.— In  dislocations  the  capsule  is  always  torn  at  the  point  where 
the  head  of  the  hone  leaves  the  joint.  This  rent  may  he  small,  simply  allow- 
uv^  the  head  to  pass  throut^h  it.  or  it  may  he  (piite  extensive,  tearing^ 
fpiarters  (^r  almost  the  entire  cap'^tdc  away  from  the  bone.     A  smiD 
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may  add  to  the  difficulty  of  reduction,  while  a  large  rent  subsequently  favors 
spontaneous  dislocation.  The  untorn  portion  of  the  capsule  being  put 
strongly  on  the  stretch,  gives  the  limb  its  characteristic  position,  and  the 
dislocated  bone  its  fixation.  The  soft  parts  outside  the  capsule  are  more  or 
less  contused  and  lacerated,  and  the  end  of  the  bone  may  even  be  driven 
through  the  skin,  producing  a  compound  dislocation. 

I'cssels  and  Nen*cs. — The  important  vessels  and  nerves  at  the  shoul- 
der, elbow  and  knee,  are  often  injuriously  pressed  upon,  and  occasionally 
lacerated  by  the  head  of  the  displaced  bone.  Not  very  infrequently  in 
dislocations  a  neighboring  tuberosity  or  trochanter  is  broken  off,  and  in 
so-called  fracture  dislocations,  the  shaft  of  the  bone  is  broken  in  addition 
to  the  luxation.  Following  a  dislocation  there  is  usually  a  severe  synovitis, 
with  the  accumulation  of  a  quantity  of  synovial  fluid. 

SPONTAKEOXTS  DISLOCATIONS. 

These  are  produced  by  the  slightest  force.  Spontaneous  dislocation  is 
quite  frequent  at  the  shoulder  and  may  occur  from  simply  elevating  the 
arm.  These  are  usually  cases  in  which  at  the  primary  dislocation  the  cap- 
sule was  widely  torn. 

PATHOLOGICAI.  DISLOCATIONS. 

These  arc  the  result  of  some  intra-articular  disease,  as  in  hydrops  of 
the  hip,  in  typhoid  fever,  or  of  the  knee-joint  in  Charcot's  disease. 

COMPLETE  AND  INCOMPLETE  DISLOCATIONS. 

A  complete  dislocation  is  one  in  which  the  articulating  surfaces  are 
completely  separated,  while  incomplete  dislocation,  or  subluxation,  19  one 
in  which  the  articulating  surfaces  are  still  partially  in  contact. 

Signs  and  Symptoms  of  Dislocation. — These  may  be  divided  into 
the  following  classes:  (i)  those  apparent  on  inspection;  (2)  those  deter- 
mined by  palpation  and  motion;  and  (3)  those  due  to  interference  with 
function. 

Inspection, — By  inspection  the  general  position  of  the  limb  is  deter- 
mined, its  contour,  the  presence  or  absence  of  deformity  and  shortening. 

Palpation  and  Manipulation. — By  palpation  one  endeavors  to  de- 
termine if  the  head  of  the  bone  is  in  its  normal,  or  in  an  abnormal,  posi- 
tion. If  either  of  these  factors  can  be  determined,  the  existence  or  non- 
existence of  a  dislocation  is  established.  By  manipulation  it  is  determined 
if  the  joint  is  fixed  or  normally  movable,  a  dislocated  joint  being  practic- 
allv  always  fixed. 

Function. — Loss  of  function  is  characteristic  of  a  severe  injury.  If 
the  patient  is  able  to  move  the  joint  with  some  freedom,  it  is  not  dislo- 
cated. 

Differentiation  from  Contusions  and  Sprains. — This  is  readily  effected, 
as  in  the  latter  conditions  the  bones  are  in  position,  not  fixed,  and  can  be 
moved. 

From  Fractures. — In  fractures  there  is  abnormal  mobility,  while  in 
dislocations  normal  range  of  motion  is  much  reduced.  In  fractures  there 
is  crepitus ;  in  dislocation  none.     In  fractures  the  deformity  returns  after 
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Pathology. — In  dislocation  of  the  inferior  maxillary  the  condyles 
pass  forward  into  the  zygomatic  fossae  without  marked  injury  to  the  soft 
parts,  the  capsule  not  being  lacerated. 

Symptoms. — In  bilateral  dislocation  the  mouth  is  widely  opened  and 
cannot  be  closed,  the  chin,  however,  may  be  still  farther  depressed  and 
the  jaw  is  fixed  in  its  new  position  by  muscular  contraction.  On  examina- 
tion a  hollow  can  be  felt  in  front  of  the  ear,  and  the  rami  can  be  palpated  as 
they  pass  forward  to  the  zygomatic  fossje.  Saliva  dribbles  from  the  mouth, 
and  the  patient  suffers  severe  pain  in  the  jaws,  sides  of  the  head  and  ears, 
in  consequence  of  injury  to  the  inferior  maxillary  nerves. 

Unilateral  Dislocation. — Where  but  one  condyle  is  dislocated,  the 
jaw  is  carried  to  the  opposite  side.  The  mouth  is  opened  and  the  jaw 
fixed. 

Diagnosis. — This  is  readily  established  by  the  appearance,  the  fixed 
position  of  the  jaw,  and  the  manner  of  production  of  the  accident. 

Treatment. — Reduction  is  effected  by  placing  the  thumbs,  protected 
by  gloves  or  bandages,  upon  the  last  molar  teeth,  while  the  fingers  grasp 
the  rami.  Direct  downward  i)ressure  is  then  made  by  the  thumbs,  for 
the  purpose  of  releasing  the  condyles  from  the  zygomatic  fossae,  and 
carrying  them  over  the  eminentia  articularis  backwards  into  the  glenoid 
fossae.  The  thumbs  should  be  protected,  as  the  jaws  are  likely  to  come  to- 
gether with  force  when  reduction  is  accomplished. 

DISLOCATIONS  OF  THE  CLAVICLE-STERNAL  END. 

Dislocations  of  the  sternal  end  of  the  clavicle  are  infrequent,  but  may 
occur  as  the  result  of  falls  upon  the  shoulder,  from  blows  received  over 
the  sternal  end  of  the  clavicle,  or  as  the  result  of  nuiscular  action.  The 
direction  of  the  dislocation  may  be  either  forwards,  upwards  or  back- 
wards. Forward  dislocations  are  most  frequent  and  are  caused  by  falls 
forcing  the  shoulder  backwards.  In  these  cases  the  end  of  the  clavicle 
rests  upon  the  anterior  surface  of  the  sternum,  below  its  normal  position. 
The  degree  of  displacement  depends  upon  the  extent  of  rupture  of  the  costo- 
clavicular ligament. 

Symptoms. — The  sternal  end  of  the  bone  is  to  be  seen  resting  upon 
the  sternum,  the  head  is  inclined  to  the  injured  side,  and  the  shoulder  is 
displaced  downwards  and  inwards. 

UPWARD  DISLOCATION. 

This  is  caused  by  falls  or  blows  ui)on  the  top  of  the  shoulder,  or  by  a 
dragging  of  the  arm  and  shoulder  downwards. 

Symptoms. — The  head  of  bone  rests  in  the  episternal  notch  in  front 
of  the  trachea.  The  shoulder  is  dej^ressed  and  approximated  to  the  median 
line. 

BACKWARD  DISLOCATION. 

These  are  usually  caused  by  blows  directly  upon  the  front  of  the  bone, 
the  sternal  end  is  displaced  backwards,  and  beneath  the  upper  portion  of 
the  sternum,  pushing  the  trachea  to  the  opposite  side,  and  often  making 
pressure  upon  the  oesophagus. 
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Symptoms. — Tlie  shoulder  is  raised  and  approximated  to  the  median 
Hm*.  RfS])iratii)n  and  dej^hitition  may  be  seriously  interfered  widi  in  coii- 
scfjiu'iicc  ni  ])ressurc  upon  the  trachea  and  cesophagiis.  A  hollow  exists 
at  the  sterno-clavicular  articulation,  and  the  head  of  the  bone  may  be  felt 
behind  the  sternum. 

DiAf.Nosis. — Tlie  diagnosis  of  the  different  displacements  is  readily 
niaik'  t»n  inspectiiui  and  ])alpation. 

I'k(  i.Nosis. — .\  ^n>()(l  functicmal  result  is  usually  obtained,  although  re- 
tention i^i  the  hone  in  iK>sition  is  difficult  and  often  ini(X)ssible. 

Tkk  xTMi.N T. — Reduction  can  usually  be  effected  by  carrying  the  shoul- 
der niitwards  and  ujnvards,  or  outwards  and  backwards,  while  traction  or 
prt-ssurc  i>  made  upon  the  end  of  the  displaced  bone. 

A  j^a  I  >li()uld  thon  he  i)laced  in  the  axilla  and  the  arm  and  forearm 
secured  t«)  the  side  hy  a  Sayre's  or  modified  Xclpeau's  clressin*''.  Or  thi* 
shoiiMcr  ma\  l.e  >uj)ported  hy  a  ii|^ure-of -eight  posteri<.)r  bandage.  At  the 
same  time  a  pa«l  may  he  j>laoetl  m-er  the  internal  end  of  the  clavicle  and 
secure'!  in  pu>itiMii  hy  a  wide  strij)  of  adhesive  plaster. 

DISLOCATIONS  01  THE  ACROMIO-CLAVICirLAK  JOINT. 

In  ihi>  «li>lMcati.tn  the  acrumi(»n  is  fc^rccd  either  iKdaw  or  above  the 
Diiier  en  1  n\  the  elaviele.  Tlie  (Hsloeation  is  caused  by  falls  or  blows  upon 
the  aer.  .niiini,  <  ir  outer  a>|>i-ei  ol"  tlie  shoidder.  or  is  due  to  violence  apjdied 
l«>  tile  inider  >iirfaee  "t"  the  elaviele.  The  decree  of  displacement  varies 
aeei»riliiiu  t'»  the  i-.\tent  i-t'  the  injury  to  the  C(.>raco-clavicuIar  lig^ainent. 

Sn  M  I'll -\i^.  -  in  the  ^iihelavieiilar  dislocation  the  shoulder  is  depressed 
and  a|>|»r"\iiiiatctl  to  the  uu-dian  lin*.,  the  outer  end  of  the  clavicle  is  prom- 
inent and  ridr>  alx've  the  aer«  >iiii< 'H,  the  elaviele  seems  elevated,  and  the 
•^Ujjra-elaN  iriilar  ImHow    is  dfrpeiie*!. 

Tki  \  I  M I  \  1 .  -  keilueti'Mi  i-  readily  etTeeted  hy  raising  and  carrving 
the  ^ln»ii!drr  <MH\\ard>.  while  at  the  same  time  direct  pressure  is  made 
iilM)ii  tlu-  i 'liter  end  <>i'  [he  elaviele.  A  i>a<l  should  he  placed  in  the  axilla, 
ami  a  >a\re'>  dre^-in-  a])|ilif(!  a-  l*'>r  di>lneali<»ns  of  tlie  internal  end  of  the 
elaviele.  \  ettiiipre.ss  ^li'ai]«l  he  ])laev-(l  Dver  the  other  end  of  the  clavicle 
and  ^eeiired  t'lrml)  in  j)M>iti(ii  h\  a  wide  ])ieee  oi  adhesive  plaster,  which 
pa.sse-'  i"r«».ii  the  ehe^t  over  the  .shoulder  and  (l«)\vn  the  back. 

DISLOCATIONS  UPWARDS. 

^hi'^  di>;)laeement  is  rare,  hut  may  oeenr  as  the  residt  of  force  applied 
to  the  elaviele  frum  ahove  «)r  t«>  the  sjioulder  from  helow. 

SvM  i'TnMs.---'rhe  outer  end  of  the  elaviele  is  depressed,  the  acromion 
j)rr.)eess  i^  pri>mineiu.  the  shoidder  falls  and  approximates  the  center  line, 
and  the  movements  of  the  shoulder  are  very  j^iinful. 

'rkK.\'rMi:\T. — Reduction  may  i^e  accom])lished  hy  carrying  the  shoul- 
der outward,  while  the  clavicle  is  jjulled  upwards.  A  pad  shculd  then  be 
placed  in  the  axilla,  and  the  arm  secured  t(>  the  side.  While  reduction  is 
com])aratively  easy  it  has  ]:een  found  most  difticidt  to  retain  the  bones  per- 
fectly in  position. 
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DISLOCATIONS  OF  THE  SHOTTLDER. 

These  constitute  about  fifty  per  cent,  of  all  dislocations,  which  may  be 
accounted  for  by  the  free  mobility  and  anatomical  arrangement  of  the 
shoulder  joint.  The  glenoid  cavity  is  shallow  and  small,  offering  only 
about  one-lhird  of  the  surface  area  of  the  head  of  the  humerus.  The  cap- 
side  is  loose  and  has  but  little  support  at  its  lower  and  inner  parts.  The 
shoulder  is  prominent  and  frequently  exposed  to  injury,  and  the  length 
of  the  humerus  often  affords  a  leverage  which  acts  upon  the  capsule  and 
surrounding  structures. 


Dislocations  at  the  shuuhk-r  art  largely  confined  to  adult  males.  In 
children  sei)aratiou  of  the  u|)per  epiphysis  of  the  humerus,  or  fracture  of 
the  clavicle,  occur  as  the  result  of  injury  rather  than  dislocation. 

Dislocation  at  the  shoulder  is  usually  caused  by  falls  upon  the  out- 
stretched hand  or  elbow,  the  arm  being  elevated  and  abducted.  The  head 
of  the  humerus  is  driven  through  the  inner  and  lower  part  of  the  capsule 
into  the  axilla   (subglenoid  or  subcoracoid  disk>cation  i . 

Dislocations   of   the    shoulder   are   alto    frtgymiUy  jcamwi    by   dire 
violence,  as  falls  upon  the  shoulder-  ' 
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Dislocations  of  the  shoulder  have  been  divided  into  four  varieties,  de- 
pending upon  tlie  position  which  the  head  assumes  after  the  luxation  ha* 
occurred. 

These  are 

{ I )     Subglenoid  dislocations, 

(2)     Subcoracoid  dislocations, 

{3)     Sutxrlavicular  dislocations, 

(4)     Subspinous  dislocations. 

I.     In  siihgleiioid  dislocations,  the  head  of  the  humerus  rests  upon  the 


upper  part  of  the  axillary  honkT  of  tlic  scapula  and  on  the  lonp  head  of 
the  triceps,  which  may  bt-cinie  laccrati'd.  The  cajisule  is  torn  at  its  lower 
and  inner  altachnienl.  Tlie  circunitU'x  ultvc  may  also  be  torn  or  bruised. 
The  muscles  attached  lo  Hk-  tuhcrusincs  an'  snmclitnes  detached,  and  occa- 
sionally both  tuberosities  au-  turn  olT.  The  iirimary  position  of  the  head 
is  beneath  the  glenoid  cavity,  if  the  accident  is  due  to  a  fall  u|)on  the  out- 
stretched hand  or  elbow.  Subsoipiently.  in  consei|uence  of  the  contimi- 
ancc  of  the  force,  or  as  the  result  of  manipulation,  the  head  of  the  bone 
l)ccomes  displaced  forward  and  a  subci>rac<ii<l  dislocation  occurs.  In 
KroenleinV  statistics  of  207  dislocations,   jo.^   were   sulKoracoid  or  sub- 
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glenoid.  In  539  dislocations  at  Saint  Thomas'  Hospital  499  were  either 
subcoracoid  or  subglenoid.  It  is  not  always  easy  to  differentiate  these  two 
positions,  and  they  are  often  spoken  of  under  the  general  term  of  axillary 
displacements. 

(2)  Subcoracoid  dislocations.  In  these  displacements  the  head  of 
the  humerus  lies  beneath  the  head  of  the  coracoid  process,  the  great  tuber- 
osity rests  on  the  inner  and  under  part  of  the  glenoid  cavity,  and  the  ax- 
illary vessels  and  nerves  are  pushed  forward  and  inward  between  the  sub- 
scaputaris  and  pcctoralis  major.  The  rent  in  the  capsule  is  at  its  lower 
and  inner  aspect,  and  comprises  from  one-half  to  threenquarters  of  its  cir- 
cumference.    The    anterior    upper    part    is    tensely    stretched   across   the 


glenoid  cavity.  The  deltoid,  sii])rasi)inatous  and  infraspinatous  are  tense. 
The  lower  borders  of  the  subscapularis  and  teres  major  may  be  torn  (Figs. 
410  and  411). 

(3)  Stibclaricular  dislocntioiis.  This  variety  is  very  rare.  The  head 
of  the  humerus  passes  inward  and  lies  uiiilcr  the  i>ect!Talis  major  and  upon 
the  second  and  third  ribs.  It  is  considered  but  an  uxafjgcralion  of  the  sub- 
coracoid form.  In  this  dislocatiuu  tlierf  is  usually  very  cunsiderable  injury 
to  the  soft  parts. 

(4)  Subspinous  dislocations.  These  art  also  rare.  The  head  of  the 
humerus  rests  upon  the  posterior  edge  of  the  tdenoid  cavity,  or  in  the  infra- 
spinous  fossa.    The  subscapulari*  luusclc  is  often  torn. 
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The  supracoracoid  dislocation  is  also  described,  in  which  the  head 
of  the  bone  is  displaced  upwards.  This  dislocation  is  usually  comfrikatcd 
either  with  fracture  of  the  coraco!<l  or  acromion  process.  In  some  vcr^' 
rare  instances  of  sutgltnoid  dislocations  the  arm  is  thrown  upwards  m 
almost  the  reverse  of  the  usual  position  (luxatio  erecta).  In  a  few  cases 
■of  subclavicular  dislocation  the  ami  has  remained  in  the  position  of  strong 
abduclion   (luxatio  horizontalisi. 

Signs  \su  Svmitiims  ok  Dislocation  at  the  Shouij>er. — The 
ucromion  process  is  prominent,  while  below  this  the  shoulder  is  sunken 
and  presents  a  concave  surface.  The  head  of  the  humerus  is  absent  from 
its  normal  position  in  ihe  glenoid  cavity,  and  is  to  be  felt  in  the  axilla.  Of 


liouUltr — riril   mai)ipiiU- 


iK-ncatli  tile  cnraciiiil  iin>ic>s, 
ami  c;umiH  he  ur.uk-  u<  luiicli 
shou]<ler  (  Duj^as'  ti>ll.  ticca 
can  be  accitiii|ilishc(i.  A  riiki 
process  and  the  external  coiidy 
possible  ill  tin-  iiiirnuil  cimiliii 
upper  cud  of  the  humerus. 

In  (lislocatiiins  the  (ii?^])!ac 
untorn  jwirtion  of  (he  cai>sule. 


idvv  is  ili~]iUicod  away  from  the  side 
-t  witli  the  hand  upon  the  opposite 
in  .-iulic  raC'-'iil  dislocations  this  feat 
■  made  to  touch  both  th^  acromion 
liltou's  tc^t).  This  is  ordinarily  ini- 
eaii  al.Mi  occur  in    fractures  of  the 

is  usuallv   itumovablv  fixed,  bv  the 
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SVBCOBACOID  DISLOCATIONS. 

As  these,  with  the  subglenokl  dislocations,  constitute  about  ninety  per 
cent,  of  all  dislocations  of  the  shoulder,  thev  may  be  taken  as  examples.  In 
these  dislocations  the  shoulder  is  depressed,  the  arm  abducted,  the  axis 
of  the  humerus  extends  from  above,  downwards,  outwards  and  backwards. 
A  line  extending  along  the  axis  of  the  bone  leads  into  the  axilla  and  not 
into  the  glenoid  cavity.  The  anterior  wall  of  the  axilla  is  prominent.  The 
axillary  folds  are  slackened  and  the  acromion  proce.'-s  is  also  prominent. 
The  deltoid  descends  vertically  from  the  shonldcr  to  meet  the  slanting 
humerus,  and  forms  an  obtnse  angle.  The  forearm  is  flexed,  pronated  and 
supported  by  the  other  hand.  The  arm  is  rigid.  The  axillary  circum- 
ference is  increased  about  one  inch,  but  tbt  length  of  the  arm  is  not  mate- 
rially changed. 


In  suljclavicular  dislocations  ihe  ilis])laci.-m<.nt  U  simply  an  increase  in 
degree  over  die  subcoraoid  (  Fig,  412). 

In  subsiiiiimis  dislocations  ihe  head  of  the  bone  Is  bent'ath  the  spine 
of  llie  scapula,  the  elliow  is  displaceil  forwards  bnt  it  can  be  made  to  tonch 
the  chest  wall.  The  hand  is  rotated  inwards  anil  the  forearm  thrown 
across  the  body.     The  leiigih  nf  the  limb  is  not  materially  changed. 

DiAd.vo.sLs. — The  distinctive  features  of  a  dislucation  of  the  shoulder 
are.  first,  the  arm  is  fixed  anil  the  elbow  is  held  away  from  the  side:  second. 
the  glenoid  cavity  is  empty  and  the  head  of  the  Ixinc  can  be  felt  in  the 
axilia:  third,  the  line  of  axis  of  the  huinems  leads  to  a  point  internal  to  the 
glenoid  cavity ;  fourth,  the  acromion  process  is  prominent  while  beneath 
it  the  deltoid  sinks  inwards  towards  die  humerus. 


IIISUHATIOXS  (IH   I.IXATIOXS 

Tke.vt.mknt- — An  aiK-stlii'iic  i.i  not  always  necessary  for  the  reduction 

.   j  jj  (iislncalinn.     In  nnisciilar  indtvi<Iuals  with  marked  muscular  tension. 

"il  in  very  sciisitivo  iinlividiial.s,  an  anesthetic  will  probably  be  required. 

■\  gri^t  varii'iy  nf  iiRtliiuls  liave  been  practised  in  effecting  reduction. 

,     \^(  (lie  Dldfst.  ;iiiil  at  tlic  same  lime  one  of  the  most  efficient,  is  to  place 

.  .  miinKiteii  bed  in  ihc  axilla,  while  the  patient  is  in  a  reclining  position, 

I  (iieii  malfc  forcible  tracliim  npon  the  arm  in  the  line  of  the  body,  using 

tin  heel  as  a  fnkniin  tn  force  the  head  of  the  bone  outward  into  the  glenoid 

Ki-diii'lii'>'  I'y  ""/*iwn/  Triji/idH.— The  arm  is  raised  to  a  right  angle 
with  the  boily.  wln-n  tniclion  is  tnade  witli  one  band  uyxin  the  arm,  while 


ilu-  -.i-;i}iulii  is  tixt'il.        WIk'ii  more  force  is  required 

■  in  ;t   ii'iliniiii,'  pu^itii'ii;  llic  surj^eon  may  place  one 

ih<-  iiiil  ••{  tlu'  ;n-r<imi.iii  process  and  the  other  against 

Willi   l«>ih   liaiiil-   iTiiiko   miction   nntwards.        When 

Ilu-  luM.I  oi  die  Untc  will  sjirinj;  into  position  with  a 

iisiiiiollv   iic.ird.      Till-  di-tnrinity  h  rc<hiced,  and  the 

lown  to  the  side  and  reuiinvd  there  by  a  bandage. 

ird  tijiction  may  lie  altcmled  with  some  risk  of  in- 

.(■K,  if  ^Teat   force  is  ii^ed. 

M.-lhi<,l  for  .s't(/'i-.irin-i'iV  />t.«7.'.ii/iriii.v. — ^The  patient  is  seated. 

■iin  ileve-  the  forearm  lo  a  rijihi  ant;le  with  the  arm,  and  presses 


,vilh  llie  other  liatid 
,1,C  p;.tien(  -iioiil,!  I 
„„U,„led  l-'l  -i-^-'i"- 
,,,,  Che...  and  .hen 
^l„Cll..i.  1-  v(trcu.\ 
Hick  wlii'-l'  '"'"  I"- 
,rni  ■•*I'""'''  ''^'  '"■■■".-I" 
|„  old  peoj.le  oiitv 
i„rv  t..  th.'  ;.MMaiy  ve; 
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the  elbow  against  the  side  (Fig.  413).  The  arm  is  now  steadily  but 
firmly  rotated  outwards  till  the  forearm  is  at  a  right  angle  to  the  body, 
when  marked  resistance  will  be  fell  (Fig.  414).  This  manoeuvre  rolls  the 
head  of  the  humerus  outward  beneath  the  acromion.  The  elbow  is  now  car- 
ried forwards  to  near  the  middle  of  the  body,  with  the  forearm  still  ab- 
ducted {Fig.  415).  The  forearm  is  now  quickly  adducted  across  the  chest 
and  the  elbow  lowered  (Fig.  416).  Reduction  is  often  accomplished  during 
the  first  part  of  the  manipulation,  and  if  not,  then  adduction  is  practised 
and  the  elbow  lowered. 

After  reduction,  a  pad  should_  be  placed  in  the  axilla  and  the  arm  se- 
cured to  the  side  for  a  week  or  ten  days.    The  patient  should  be  cautioned 


not  to  raise  the  arm  above  the  head  for  two  or  three  months  for  fear  of 
re-dislocating  the  bone. 

DISLOCATIONS  COUFLICATED  BT  FKACTITRE  OF  THE  ANATOMICAL  OB 
STJIBOICAL  NECK. 

In  these  cases  reduction  may  be  attempted  by  extension  upon  the  arm, 
while  an  assistant  endeavors  to  push  the  head  of  tlie  bone  into  position. 

Failing  in  this,  McBurney's  method  m.iy  be  practised.  The  head  of  the 
bone  is  exposed  by  incision,  and  a  gimlet  bored  into  it,  when  traction  is 
made  on  the  gimlet  in  the  direction  of  the  joint,  while  an  assistant  tries  to 
force  the  bone  into  the  glenoid  cavity.     If  these  efforts  are  successful,  the 
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wound  is  closed  and  die  arm  dressed  as  for  a  fracture  of  the  upper  third. 
If  the  surgeon's  efforts  are  not  successful,  the  fractured  portion  should  be 
removed. 

LACERATION  OF  THE  AXILLARY  ARTERY  OR  VEIN.  FROBVCINO  A  TRAU- 
MATIC ANETJRYSH. 

This  is  a  most  serious  accident  and  requires  immediate  proximal  and 
<listal  ligation  of  the  injured  vessel.  Proximal  pressure  should  be  made  over 
the  third  portion  of  the  subclavian,  the  pectoral  muscles  divided,  the  axilla 
laid  freely  open,  the  clots  turned  out,  and  the  bleeding  vessel  secured. 

OLE'  DISLOCATIONS. 

The  problem  here  is  a  serious  and  difficult  one,  in  consequence  of  the 
adhesions  between  the  varioifs  structures,  and  especially  because  of  the  ad- 
hesions between  the  capsule  and  the  glenoid  cavity.  There  is  considerable 
liability  in  these  cases  of  injury  to  the  axillary  vessels,  if  they  arc  markedly 
atheromatous,  and  to  the  nerves.  Reduction  may  be  attempted  at  any  time 
before  the  end  of  the  sixth  month,  if  the  functional  condition  of  the  ann  is 
p(K)r,  or  tliere  is  severe  pressure  neuralgia.  Before  attempting  reduction 
the  adliesions  should  be  thoroughly  broken  up  andnthe  head  of  the  bone 
Icosened  by  forcible  pronation  and  supination  of  the  arm.  Reduction  may 
be  attciujited  by  anyone  of  the  above  mentioned  methods.  Failing  in  re- 
duction if  there  are  severe  pressure  symptoms  the  head  of  the  bone  should 
bo  removed. 

DISLOCATIONS  OF  THE  ELBOW  JOINT. 

These  dislocations  are  second  in  frequency  to  those  of  the  shoulder. 
and  represent  from  eighteen  to  twenty-five  per  cent,  of  all  dislocations. 
T]iree-(|uarters  of  tlu'  dislocatic^is  at  the  elbow  occur  in  males  under  twentv 
years  of  age.  A  great  majority  of  these  dis])hcements  are  due  to*  indirect 
violence  and  occur  as  the  result  of  fills  upon  the  outstretched  harid.  Dis- 
locations may  also. occur  as  the  result  of  hyiK^r-extension,  or  forced  prcma- 
lion  or  supination. 

Dis]>lacement  may  occur  in  either  one  of  four  directions: — ^backwards, 
inwards,  outwards,  or  forwards. 

l>ackwar(l  displacements  com])rise  about  fifty  per  cent,  of  all  disloca- 
tions in  this  situation.  In  these  tlie  injury  is  usually  caused  by  falls  uiK)n 
the  outstretched  hand,  the  forearm  being  slightly  flexed  and  pronated  (  Fig. 

417)- 

Pathology. — The  radial  head  rests  behind  the  capitellum,  the  coranoid 

process  in  the  olecranon  fossa.  The  anterior  part  of  the  capsule  is  toni,  as 
well  as  the  anterior  part  of  the  lateral  ligaments.  The  brachialis  anticus 
muscle  is  often  torn.  The  meilian  and  musculospiral  nerves  are  stretched, 
and  the  brachial  artery  is  comi)ressed  by  the  lower  end  of  the  humerus.  The 
coranoid  process  and  the  internal  or  external  condyle  may  be  fractured. 

SvMi»TOM.s. — The  forearm  is  flexed  and  slightly  abducted.  The  eltew 
is  flexed,  and  the  olecranon  can  l)e  felt  extending  far  behind  its  normal  posi- 
tion. The  relation  of  the  three  bony  prominences  is  changed,  the  triceps 
is  tense  and  extends  backwards  from  the  humerus  to  reach  the  olecranon. 
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the  forearm  is  shortened,  the  ciip-shaped  radial  head  is  absent  from  its  nor- 
mal position,  and  can  be  felt  posteriorly. 

Diagnosis. — This  is  made  by  considering  the  age  of  the  patient,  the 
method  of  reception  of  the  injury,  the  fixity  of  the  elbow  in  flexion  and  pro- 
nation, and  by  carefully  examining  the  relation  of  the  bony  prominences. 
It  must  be  constantly  kept  in  mind  that  a  dislocation  at  the  elbow  is  frequent- 


ly complicated  with  fracture  nf  a  curulyle  nr  epicoiidyle, 

Treat.me.\t. — In  reduction  of  a  backward  dislocation  the  method  of 
Sir  Astley  Cooper  is  prubably  the  l)e«.  An  aneslhetic  is  nut  necessary. 
The  patient  is  seated  and  the  surgton  places  one  foot  ujxin  the  chair,  and 
then  grasps  the  forearm  an<l  arm.  and  makes  extension  over  his  knee.  Re- 
duction is  generally  readily  effected  (Fig.  418). 


Di5uijf-%Tioxs  nm  li-xatioxs 


AITEBIOK  OS  FOSWAXD  DISLOCATIOK. 

This  injur>'  is  rare  but  may  occur  as  the  result  of  a  fall  i:_ 
Ol  (he  flexed  elbow.  The  olecranon  is  osaally  not  fractared  but  rests  upon 
tbe  front  oi  ihe  irocWear  surface.  The  capsule  as  vitU  as  the  lateral  l^a- 
UMOts  are  extensively  torn. 

SvMPTOMs, — The  forearm  is  usually  flexed,  aJtbottgb  il  may  be  extend- 
ed. The  olecranon  is  absent  posteriorly.  The  rdatko  of  the  three  bony 
protninenccs  is  changed :  the  head  of  the  raiSius  is  not  to  be  felt  in  its  tior- 


k 


mal  poEition  opposite  the  capitellum.  The  posterior  and  lower  surfaces  of 
the  humerus  can  be  outlined  by  palpation,  and  anteriorly  at  times  the  cora- 
noid  process  and  even  the  sig^jioid  cavity  of  the  ulna  can  be  made  out. 

Tbeatme-vt. — E.\tension  is  made  over  the  knee  while  the  sut^on  dni^ 
the  lower  end  of  the  huinenis  forward  into  position. 

OFTWAiD  DISLOCATIONS. 
These  are  usually  caused  by  a  forced  abduction,  both  bones  being  dis- 
placed outwards:  the   forearm  is  slightly  flexed,  pronaled  and  abdoaed. 
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The  elbow  joint  is  broadened,  the  internal  condyle  is  unduly  prominent, 
while  the  external  condyle  is  hidden.  The  sigmoid  cavity  usually  embraces 
the  capitellum.  The  radial  head  is  to  be  felt  anterior  and  external  to  the 
external  epicondyle.  The  ulnar  nerve  is  frequently  injured  and  the  lateral 
ligaments  are  widely  torn.    The  elbow,  however,  is  quite  rigidly  fixed. 

DISLOCATIONS  INWABSS. 

These  are  caused  by  forced  adduction  of  the  forearm;  the  elbow  is 
slightly  flexed,  and  the  forearm  markedly  pronated  and  adducted.  The 
elbow  is  widened,  the  olecranon  embraces  the  internal  condyle,  the  external 
condyle  is  prominent,  and  the  head  of  the  radium  is  absent  from  the  capi- 
tellum ;  the  lateral  ligaments  are  severely  lacerated  and  the  elbow  is  fixed. 

DIYEHGENT  DISLOCATIONS. 

The  ulnar  is  usually  dislocated  backwards  and  the  radius  forwards. 
These  dislocations  may  be  caused  by  hyperextension  when  the  forearm  is 
strongly  pronated  or  supinated.  Following  the  dislocation  the  forearm  is 
slightly  flexed  and  fixed.  The  radial  head  is  prominent  in  front  of  the 
humerus  and  absent  from  the  capitellum.  The  olecranon  is  prominent  pos- 
teriorly.   The  relations  of  the  three  bony  prominences  are  changed. 

Diagnosis. — This  is  readily  made.  The  fixed  position  of  the  elbow 
and  the  absence  of  crepitation  exclude  fractures.  In  the  absence  of  mobility 
and  crepitation  with  deformity,  and  a  change  in  the  relation  of  the  bony 
prominences,  the  indications  point  very  strongly  to  a  dislocation.  In  frac- 
tures the  deformity  recurs  after  reduction,  in  dislocation  it  does  not. 

Prognosis. — This  is  ordinarily  good. 

Treatment. — AH  of  the  dislocations  at  the  elbow  may  be  reduced  by 
the  Sir  Astley  Cooper  method,  that  is,  by  extension  over  the  surgeon's  knee, 
aided  by  rotation  or  supination  and  lateral  pressure  to  force  the  bones  into 
position. 

OLD  DISLOCATIONS  AT  THE  ELBOW. 

Attempts  may  be  made  to  reduce  old  dislocations  at  the  elbow  up  to 
the  end  of  the  sixth  month.  The  patient  should  be  given  an  anesthetic  and 
the  adhesions  broken  up  under  forced  extension,  flexion  and  rotation,  aided, 
if  necessary,  by  open  incision.  If  the  attempt  is  not  success^l  and  the 
function  of  the  joint  is  very  much  impaired,  partial  or  complete  excision 
of  the  articulating  surfaces  may  be  practised. 

DISLOCATIONS  07  THE  XJPFEE  END  OF  THE  ULNA. 

These  may  be  caused  by  falls  upon  the  hand,  or  by  violence  applied  to 
the  anterior  surface  of  the  elbow.  The  accident  is  frequently  associated 
with  fracture  of  the  external  condyle. 

Symptoms. — The  forearm  is  slightly  flexed,  usually  adducted  and 
fixed.  The  olecranon  is  prominent  posteriorly,  and  extending  up  from  its 
tip  the  tendon  of  the  triceps  is  readily  to  be  made  out. 

Treatment. — The  displacement  is  reduced  by  extensbn  upon  the  fore- 
arm. If  the  external  condyle  is  fractured  the  arm  should  be  dressed  in  the 
acutely  flexed  position. 
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DISLOCATION  OF  THE  HEAD  OF  THE  RADIirS. 

This  dislocation  may  be  forwards,  backwards,  or  outwards.  The  for- 
ward dislocation  is  the  most  frequent  and  is  caused  by  direct  or  indirect 
force,  or  bv  muscular  action. 

Symptoms. — In  the  forward  variety  the  forearm  is  flexed  and  slightly 
alxlucted.  Flexion  beyond  a  right  angle  is  impossible  in  consequence  of  the 
head  of  the  radius  impinging  against  the  shaft  of  the  humerus.  The  head 
of  the  bone  is  absent  from  its  normal  position  and  can  be  felt  in  front  of 
the  joint.  In  backward  dislocations  the  head  of  the  bone  is  situated  above 
and  behind  the  external  condyle,  and  in  outward  dislocations   it   is  to  be 

felt  above  and  to  the  outside  of  the  external  condvle. 

rf 

Treatment. — Reduction  of  the  head  of  the  radius  is  usually  readily 
accomplished  by  extension  mx^n  the  forearm,  aided  by  rotation  and  direct 
pressure  upon  the  head  of  the  bone.  Following  reduction  the  arm  should 
be  put  up  in  the  acutely  flexed  position. 

SUBLUXATION  OF  THE  HEAD  OF  THE  RADIUS. 

This  is  a  luirsery  accident  and  is  usually  ascribed  to  the  lifting  of  a 
child  by  tlie  hands,  or  to  the  dragging  to  its  feet,  usually  by  one  or  both 
hands,  of  a  child  that  has  fallen.  It  is  thought  to  be  a  partially  downward 
dislocation  of  the  undeveloped  head  of  the  radius  from  out  the  orbicular 
ligament,  a  portion  oi  which  ligament  becomes  caught  betw-een  the  capitel- 
lum  and  the  head  of  the  radius.  It  is  thought  by  some  that  it  may  occa- 
sionally be  due  to  a  disphicement  oi  the  radio-ulnar  fibro  cartilage. 

Symttoms. — The  child  not  only  cries  if  the  arm  is  moved,  but  allows 
it  to  hang  by  its  side  and  will  not  use  it.  The  forearm  is  slightly  flexed, 
pronated  and  ^xcd.     Supination  and  flexion  are  painful. 

Diagnosis. — On  examination  nothing  abnormal  can  be  detected.  The 
three  lK>ny  prominences  are  in  relation,  there  is  an  ab.sence  of  defonuitv 
and  of  crepitus.  This  tact  in  crMU-ection  with  the  helplessnes  of  the  ami. 
the  pain  on  motion,  the  age  of  the  patient,  and  the  manner  of  production 
of  the  injury,  are  sufficient  for  diagnostic  purposes. 

Tre.xtmknt. — The  arm  siiould  Ix"  fully  extended  and  supinated.  When 
all  the  motions  of  the  elbcnv  have  been  forciblv  executed,  pain  and  fixation 
disappears  and  the  child  regains  the  use  of  the  arm. 

DISLOCATIONS  OF  THE  LOWER  END  OF  THE  ULNA. 

This  is  frequently  associated  with  fracture  of  the  radius.  Displace- 
ment may  he  either  forward  or  backward,  and  is  caused  by  direct  violence* 
the  hand  and  radius  being  ^-i^^iX,  or  by  extreme  supination  or  pronation. 
The  anterior  and  posterior  radio-ulnar  and  the  internal  lateral  ligaments 
are  torn. 

In  tnc  aorsal  dislocation  the  ulna  projects  posteriorly  and  the  styloid 
process  is  absent  on  the  palmar  surface  of  the  wrist.  The  hand  is  ad- 
ducted  and  midway  between  pronation  and  supination.  The  wrist  is  in- 
creased in  thickness  and  is  fixed.     The  axis  of  the  ulna  is  changed. 

In  palmar  dislocations  the  hand  is  usually  strongly  supinated.  and  on 
examination  the  head  of  the  bone  is  felt  projecting  into  the  palm,  while  it 
is  absent  posteriorly. 
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Treatment. — The  radius  is  fixed  and  extension  made  upon  the  hand^ 
which  is  strongly  supinated  in  the  dorsal,  and  pronated  in  the  palmar,  dis- 
locations. At  the  same  time  the  lower  end  of  the  ulna  is  pushed  into  posi- 
tion. 

DISLOCATIONS  OF  THE  CABFITS. 

These  are  very  rare  accidents.  Injuries  which  might  cause  a  disloca- 
tion of  the  carpus,  usually  result  in  fractures  of  the  lower  end  of  the  radius, 
in  consequence  of  the  very  strong  radio-capsular  ligaments.  These  disloca- 
tions occur  in  one  per  cent,  of  the  St.  Thomas  Hospital  series.  There  may 
be  either  a  forward  or  backward  dislocation  of  the  carpus.  The  latter  i^ 
caused  by  falls  upon  the  outstretched  and  strongly  extended  hand,  the  for- 
ward dislocations  by  falls  upon  the  acutely  flexed  wrist. 

Symptoms. — In  backward  dislocations  a  marked  transverse  promi- 
nence can  be  seen  and  felt  posteriorly.  The  hand  and  wrist  are  on  a  line 
posterior  to  that  of  the  forearm.  The  lower  ends  of  the  radius  and  ulna 
and  the  styloid  processes  can  be  felt  on  the  palmar  surface  of  the  wrist. 
Measurements  show  the  length  of  the  radius  and  ulna  to  be  normal.  The 
wrist  is  fixed. 

FOKWASD  DISLOCATIONS. 

In  this  variety  the  radius  and  ulna  project  posteriorly  while  the  carpus 
projects  in  front.  These  conditions  must  be  differentiated  from  Q)lles' 
fracture.  This  is  ordinarily  readily  made  out  by  the  fact  that  in  Colles' 
fracture  the  injury  is  above  the  joint,  largely  implicates  the  radius,  may 
be  attended  with  crepitus,  and  that  the  joint  surfaces  are  intact. 

Treatment. — Reduction  is  readily  accomplished  by  traction  and  direct 
pressure  upon  the  displaced  carpus.  The  wrist  should  then  be  immobilized 
for  from   four  to  five  weeks. 

DISLOCATION  OF  THE  CARPAL  BONES. 

The  OS  magnum  has  occasionally  been  displaced  backward,  producing 
a  rounded  prominence  beneath  the  skin  posteriorly.  It  is  a  rule  readily 
reduced  by  direct  pressure,  but  is  liable  to  recur. 

DISLOCATIONS  BACEWABDS  OF  THE  FIRST  PHALANX  OF  THE  THUMB. 

This  is  the  only  phalanx  which  causes  especial  difficulty  in  its  reduc- 
tion. The  injury  is  caused  by  falls  upon  the  outstretched  thumb  or  by 
hyperextension.  The  head  of  the  metacarpal  bone  is  forced  through  the 
capsular  ligament,  which  with  the  sesamoid  bones  and  the  flexor  brevis 
pollicis  muscle  are  drawn  tightly  around  its  neck.  In  complete  dislocations 
the  anterior  parts  of  the  lateral  ligaments  are  ruptured,  and  the  anterior 
portion  of  the  capsule  bearing  the  sesamoid  bones  is  often  stretched  across 
the  dorsal  neck  of  the  metacarpal  bone,  and  the  head  of  the  phalanx,  mak- 
ing reduction  difficult. 

Treatment. — In  attempts  at  reduction  the  phalanx  is  extended  to  a 
right  angle  with  the  metacarpal  bone,  and  while  in  this  position  its  base 
should  be  pushed  downwards  over  the  head  of  the  metacarpal  bone,  thus 
carrying  with  it  the  constricting  portion  of  the  capsule,  relieving  the  ob- 
struction and  effecting  reduction. 


i^i=:jXAZ>Z'^s  -x  LCiumxs 
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DISLOCATIONS  OF  THE  HIP. 

Anatomy. — The  bony  constituents  of  the  hip  are  the  acetabulum  and 
the  globular  head  of  the  femur.    The  acetabulum  is  an  almost  hemispherical 


Q.  F.  Qiiadratus 


cavity,  esi)ecially  strong  above  and  behind  but  below  at  the  cotyloid  notch, 
deficient  for  about  one  inch.  The  depth  of  the  acetabulum  is  increased  by 
a  fibro- cartilaginous  rini,  the  cotyloid  hganient.     At  the  center  of  the  ace- 
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tabulum  there  is  a  circular  depression  for  the  attachment  of  the  ligamen- 
tum  teres.  The  cotyloid  notch  transmits  the  nutrient  vessels  to  the  struc- 
tures of  the  acetabulum.    The  head  of  the  femur  is  a  little  more  than  half 


Fit:    -;-:  — i »  r-.u  ^::-.  -c 


'-,  ♦ ».  »♦" 


t^Krf--^       \i   \i^  center  there  i-  a  <:erro>>)»n:   i\^r  the  attachment  of  die 

•ni  tere-.     Tiit?  carsule  <'i  the  ;   :n;  :>  aitachcd  above  to  the  entire 

of  the  O'tvlvji  cavitv — IkK.w   ar..!  in  from,  lo  the  anterior  micr- 
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trochanteric  line — above,  to  the  digital  fossa  at  the  root  of  the  great  tro- 
chanter— behind,  to  the  neck,  one-half  inch  above  the  posterior  inter-tro- 
chanteric  line,  and  below  the  lesser  trochanter.  The  capsule  is  thickened 
at  some  points  by  accessory  ligaments.  The  most  important  is  the  one  in 
front  known  as  the  ilio-femoral  ligament,  or  the  Y  ligament  of  Bigelow. 
This  is  a  very  strong,  fibrous  band  about  a  quarter  of  ah  inch  thick,  which 
has  its  origin  above  from  the  anterior  inferior  spine  of  the  ilium,  and  from 
the  adjacent  bone,  and  as  its  fibers  pass  downwards,  they  diverge  and  form 
two  strong  bands.  The  inner  is  inserted  into  the  lower  part  of  the  anterior 
inter-trochanteric  line,  while  the  outer  is  inserted  into  the  upper  part  of 
the  same  line.  This  ligament  is  one  of  the  strongest  in  the  body.  The  other 
ligamentous  thickenings  of  the  capsule  are  known  as  the  pubo-femoral  and 
ischio-femoral  ligaments.  The  former  arises  from  the  pubes  and  the  margin 
of  the  acetabulum,  and  is  inserted  into  the  anterior  and  lower  part  of  the 
capsule.  The  ischio-femoral  ligament  arises  from  the  ischium,  and  is  in- 
serted into  the  posterior  portion  of  the  capsule.  The  muscle  of  sj>ecial 
importance  in  relation  to  the  hip  joint  is  the  obturator  internus,  which 
arises  from  the  internal  surface  of  the  obturator  foramen,  passes  out  of 
the  pelvis  through  the  lesser  sacro-sciatic  notch,  and  is  inserted  with  the 
gemelli  into  the  upper  border  of  the  great  trochanter.  The  pyriformis 
muscle  is  situated  just  above  the  internal  oblique  and  the  quadratus  femoris 
below.  The  muscles  about  the  hip  joint  check  flexion  and  adduction,  while 
extension  and  abduction  are  checked  by  the  ligaments  (Fig.  420). 

Frequency  of  Hip-Joint  Dislocations. — In  912  cases  of  dislocations 
treated  at  the  Pennsylvania  hospital,  there  were  89  (9.75  per  cent.)  cases 
of  dislocation  at  the  hip.  The  frequency,  however,  is  ordinarily  put  down 
as  about  two  per  cent,  of  all  dislocations. 

Position  of  the  Limb  in  Dislocations  of  the  Hip. — The  limb  is  usually 
strongly  adducted,  flexed  and  rotated  inwards.  Dislocations  may  also  oc- 
cur by  traction  ufx^n  a  strongly  abducted  limb.  In  dislocations  of  the 
hip  the  rent  in  the  capsule  is  as  a  rule  through  the  posterior  and  in- 
ferior portion,  or  that  portion  which  is  least  strengthened  by  ligamentous 
bands. 

Classification. — Dislocations  may  be  divided  into  dorsal,  sciatic, 
thyroid  and  pubic. 

Dorsal  dislocations  are  divided  into  two  classes :  first,  dorsal,  and  sec- 
ond, everted  dorsal.  In  these  dislocations  the  head  of  the  bone  passes  over 
the  posterior  margin  of  acetabulum  and  conies  to  rest  behind  and  above  the 
cotyloid  cavity,  or  near  the  great  sacro-sciatic  notch,  or  upon  the  dorsum  of 
the  ilium.  The  head  of  the  bune  may  pass  below  the  obturator  internus 
muscle,  or  above  this  muscle  and  below  the  pyriformis,  or  both  muscles 
may  be  torn  away. 

Causes. — The  dislocation  may  be  caused  either  by  force  applied  through 
the  flexed,  adducted  and  inwardly  rotated  limb,  rr  by  force  applied  to  the 
back  while  the  patient  is  stooping,  with  the  limb  in  the  alx)ve  stated  posi- 
tion. Or  the  dislocation  may  lie  caused  by  traction  on  the  leg,  as  when  the 
foot  is  caught  and  the  patient  dragged  with  the  limb  strongly  abducted 
and  rotated  outward.  In  this  variety  the  head  passes  below  the  obturator 
tendon,  the  Y  ligament  is  usually  torn  and  the  foot  is  everted  and  abducted. 
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H  the  dislocation  is  caused  while  the  limb  is  flexed,  adducted  and  rotated 
inwards,  the  Y  ligament  is  not  torn,  and  it  holds  the  head  and  neck  of  the 
bone  closely  against  the  ilium  in  the  same  position  in  which  the  limb  was 
when  the  head  left  the  joint. 

The  backward  or  dorsal  dislocation  is  readily  converted  into  the  iliac 
by  forcing  the  knee  downward,  which  causes  the  head  to  rise  upon  the 
ilium. 

Pathology. — In  these  dislocations  the  capsule  is  torn  in  its  lower  and 
posterior  part.  At  times  the  capsule  is  torn  away  from  the  neck  of  the  femur, 
and  occasionally  away  from  the  acetabulum.  The  ligamentum  teres  is 
usually  torn  from  its  attachment  to  the  head  of  the  femur,  the  quadratus 
femoris  and  gemelli  are  usually  torn  across,  the  obturator  extemus  and 
pyriformis  are  occasionally  partially  torn,  but  the  obturator  intemus  usually 
escapes. 

Symptoms. — The  patient  is  unable  to  stand  upon  or  move  the  limb. 
If  the  Y  ligament  is  not  torn  the  thigh  is  flexed,  the  knee  adducted  and 
the  limb  rotated  inwards  with  the  toes  usually  resting  upon  the  instep  of 
the  uninjured  foot  (Figs.  421,  422  and  423).  The  top  of  the  great  tro- 
chanter is  above  Nelaton's  line  and  the  limb  is  from  one  to  two  inches 
shorter  than  its  fellow.  The  distance  from  the  anterior  superior  spine  of 
the  ilium  to  the  top  of  the  great  trochanter  is  increased.  The  limb  can  be 
slightly  flexed,  still  further  adducted,  but  it  cannot  be  abducted  or  rotated 
outwards. 

Diagnosis. — This  is  usually  readily  established. .  The  flexion,  inward 
rotation  and  adduction,  with  the  fixed  ix)sition  of  the  limb,  are  characteris- 
tic ;  and  these  symptoms  are  sufficient  to  differentiate  it  from  fracture  of 
the  neck  of  the  femur  with  its  eversion  and  mobility. 

In  the  rare  cases  of  everted  dorsal  dislocation  the  diagnosis  is  not  so 
easy,  but  in  these  the  head  of  the  bone  can  usually  be  felt  upon  the  dorsum 
of  the  ilium,  or  above  the  anterior  inferior  spine  of  the  ilium. 

Treatment  of  Backward  Dislocations  by  Circumduction. — The 
patient  is  placed  upon  the  floor,  or  upon  a  hard  mattress,  and  fully  anes- 
thetized so  as  to  relax  completely  the  muscles ;  an  assistant  fixes  the  pelvis 
to  the  floor  by  making  firm  pressure  uj)on  both  anterior  superior  spinous 
processes  of  the  iHum.  The  surgeon  then  e:rasps  the  ankle  of  the  dislocated 
limb  with  one  hand  while  with  the  other  he  grasps  the  top  or  under  surface 
of  the  knee. 

Manoeuvre  i :  The  foot  and  leg  are  then  carried  outwards  to  nearly 
a  light  angle  with  the  uninjured  lej;,  while  the  knee  is  strongly  adducted. 
This  manoeuvre  relaxes  the  capsule. 

2.  While  the  leg  is  kept  in  a  strongly  abducted  position,  and  the  knee 
adducted,  the  latter  is  swung  around  over  the  abdomen,  with  the  thigh 
strongly  flexed,  to  a  line  perpendicular  to  the  acetabulum  ^Fig.  424).  This 
brings  the  head  down  to  the  lower  and  inner  piirt  of  the  acetabulum  and 
to  the  position  of  the  rent  in  the  capsule. 

3.  Then  by  a  quick  movement  the  knee  is  abducted  or  swung  still  fur- 
ther outwards,  and  at  the  same  time  the  leg  is  swung  inwards  to  a  line  per- 
pendicular to  the  acetabulum,  while  the  leg  and  thigh  are  brought  down  to 
the  straight  position.     If  the  last  manoeuvre  is  correctly  timed  it  carries  the 
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thigh  hangs  perpendicularly  downward.  The  sound  leg  is  held  by  an  as- 
sistant in  a  horizcntal  position,  while  the  snrgeon  grasps  the  ankle  of  the 
injured  member  with  one  hand  and  flexes  the  ieg  upon  the  thigh.  He 
should  then  wait  until  the  muscles  become  relaxed,  when  the  weight  of  the 
limb,  aided  at  times  by  slight  downward  traction,  effects  reduction. 

If  both  of  these  methods  fail,  which  will  very  rarely  be  the  case,  re- 
duction may  be  made  by  direct  traction. 

SCIATIC  DISLOCATIONS. 

These  are  dorsal  dislocations  below  the  tendon  of  the  obturator  in- 
temus  muscle,  the  head  of  the  bone  beint;  prevented  from  rising  on  account 


of  the  integrity  of  the  tendon. 

Tlie  symptoms  are  practic.illy  thi'  same  as  tJio^f  in  dorsal  dislocation, 
but  less  pronounced. 

Reduction  can  be  effected  by  circunnluction  the  saiUL'  as  in  dorsal  dis- 
locations, 

EVERTED  DORSAL  DISLOCATIONS. 

Dorsal  dislocation  n'ay  become  converted  into  everted  dorsal  in  con- 
sequence of  rupture  of  one  or  botli  branches  of  the  V  ligament.  In  these 
cases  the  head  rises  above  and  oftentimes  in  front  of  the  acetabulum.  The 
limb  is  flexed,  everted  and  abducted. 
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In  the  treatment  of  the  everted  dorsal  dislocation,  it  is  generally  neces- 
sary to  convert  it  into  the  dorsal  by  flexion,  adduction  of  the  1^,  abduc- 
tion of  the  knee  and  inward  rotation.  In  other  words,  the  maneuvres  by 
which  a  dorsal  dislocation  is  reduced  are  reversed. 

DISLOCATIONS  BACKWASSS  iSD  DSTWABBS. 

TEYSOm  SISLOCATIOHB. 
In  this  class  nf  dislocations  the  head  of  the  bone  leaves  the  socket  it 
its  lower  and  inner  part  and  passes  directly  downwards  into  the  obtuntcr 
forniiien ;  or  it  may  pass  still  further  and  cross  the  ischio-pubic  ramus  ind 
Tfst  in  the  ]»erineiim.  These  dislocations  stand  next  in  order  of  frequcB^ 
to  dorsal  dislocations.  The  dislocation  may  be  catised  by  strongly  abduct- 
ing the  limb. 


5- — Tli>rniJ  clUldcatinn. 


r.\Tiniuiuv. — The  cai)-<iile  is  torn  on  its  inner  and  lower  side  and  the 
lifjanicntitm  teres  rti]iture<l.  T!ie  ilio-femoral  ligament  is  untom.  At  times 
the  obtnratcir  extvrnns  ;iiiil  pectinciis  are  torn.  The  femoral  vein  has  occa- 
siimally  heeii  rnjitured  and  severe  pain  is  often  caused  by  pressure  upon  the 
obturator  ncr\'c. 

SvMiTOMS. — The  limb  is  Hexed,  abducted  and  usually  rotated  out- 
wariis.  The  trochanteric  region  is  flattened  and  the  trochanter  lowereil 
and  displaced  inwards.  The  limb  is  Icnglhoneil  from  one  to  two  inches. 
The  head  of  the  b<nie  can  usually  be  detected  in  the  thyroid  foramen  or  in 
the  perineum  (Fig.  4-25). 

FVBIC  DISLOCATIONS. 

In  this  variety  the  head  of  the  bone  rests  upon  the  horizontal  ramus 
of  the  pubes,  or  on  the  ilio-pectoneal  eminence.     The  femoral  vessels  are 


DISUICATIONS  ( 


pushed  inwards,  often  compressed,  and  severe  pain  may  W  caused  by  pres- 
sure upon  the  anterior  crural  nerve.  The  ligamentum  terfii  and  the  exter- 
nal rotator  muscles,  excepting  the  internal  obturator,  are  usUally  torn.    This 


Fig.    4^6, —  Pubic    dislocation. 
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variety  of  dislocation  may  be  caused  by  hyperextension  or  by  abduction  and 
tlowiiward  traction.     The  capsule  is  usually  torn  along^  its  anterior  half. 

SvMiToMS. — The  hip  is  flattened  and  approximated  to  the  middle  line. 
The  limb  is  shortened  about  one  inch,  flexed,  slightly  abducted  and  everted 

Thkahmknt. — Reduction  is  usually  effected  by  circumduction  in  the 
o|)|)ositc  directiun  to  that  which  is  practised  in  dorsal  dislocations,  thai  if. 
the  fiHH  mill  Icfj  arc  adducteil.  carried  across  the  soiind  limb,  the  knee  ab- 
(hicted  and  rotated  outwards  ( I'ig.  427).  While  the  leg  is  maintained  in 
thf  .-iddnctL'd  iiositii-n  the  knee  is  swept  outwards  and  up  over  the  abdomen 


maniiuikikiii. 


con  fill 
efTecti 
liarts. 


11-  jii-l  LiiUTiial  to  tliat  of  thf  iici'iahiilimi :  wlien  the  foot  is  carried 
ds  ilic  knvc  still  fririhiT  inward-;,  .iik!  the  h-g  brought  down  straight 
>  fcllnu  I  l'"i;,'.  4jS).  \iTy  nfivn  in  practicing  this  manteuvre  the  head 
l"iTU-  is  carried  on  in  tlic  dnrMitn  instead  of  into  the  acetabulum.  It 
nianunvrc  for  dorsal  dislocation  is  then  carried  out. 
iMi'i.HAiioxs  [N  DisijiiAiinNs  OK  TiiK  llii'. — Riipturc  to  a  greater 
(-■.Ktcnt  of  some  of  the  rotMory  muscles  is  probably  present  in  all 
TIk'  f,'rcat(T  the  aniomit  of  injury  lo  the  soft  parts  the  longer  the 
■mciit  to  l>ed  and  the  less  perfect  the  recovery.  Consequently  in 
ig  rciliiction.  as  little  injury  as  possihlc  shoutil  be  done  to  the  soft 
Rupture  or  injury  to  llie  femoral  vessels  has  only  been  obscr\'ed  In 
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pubic  or  obturator  dislocations.  The  injury  has  usually  been  followed  by. 
the  death  of  the  patient.  In  case  of  traumatic  aneurism  of  the  femoral 
vessels,  proximal  and  distal  pressure  should  be  made,  the  vessel  exposed 
and  double  ligated.  The  sciatic  nerve  has  occasionally  been  injured,  with 
paralysis  of  the  dependant  muscles.  In  a  few  casos  at  autopsy  the  nerve 
has  been  found  stretched  across  the  neck  of  the  femur. 


DISLOCATIOH  AT  THE  HIP  ASSOCIATES  WITH  FRACTITBE. 

Fracture  of  the  head,  neck  or  shaft  may  occur  coiuci<Ient  with  dislo- 
lon,  or  may  be  produced  during  one's  elTorts  at  rv'ihictitm.     Reduction 


Fig.   428.— Reduction 


would  be  diffiailt  <ir  iiup.^ssililc  if  assinriaii-.i  with  fnicture.  and  under  ordi- 
nary conditions  if  the  fracture  i.-  situati'd  at  ilu-  hwid  or  neck,  excision 
should  be  practised  and  the  limb  put  in  tlif  sirai^-ht  position.  In  fractures 
of  the  shaft,  healing  of  the  fracture  shoiil.l  first  be  M.-curcd  and  then  the 
dislocation  attended  to,  if  thmighi  a<lvisalili.'. 

Simultaneous  diskication  of  both  hips  has  been  reported  in  thirtv  or 
forty  cases.  The  cause  was  usually  the  reception  of  :i  heavy  blow  or  weighc 
upon  the  hack  or  side  while  the  patient  was  in  a  >t<)opii)'g  position.  The 
position  of  the  heads  of  the  bones  usually  differs  u[yin  the  two  sides,  one 
being  backwards  and  upwards  and  the  nihvr  downwarrU  and  forwards,  in 


c.r.^cTCitnit     f  '-r-t  ;*::t:r.:  ':«r-ir:^  :»'ir^ri  zalf  waj  rccrsd   dnrine  the  act 

Fr&nurc  :  -.r.t  r.-r:k  ir. :  evc^  ::  :::*  >ha.f:  :f  tbe  fcn^-rr  has  -zocasion- 
kll ;    -•:  ri  rre  i    -  -  nr.  ^  in  .^  t  if  it  re- rz-nf  zr^ 

r^*>:o*  i-f It. — Art-irr  rti-r::.::  in  urjCT'rr.porat^f  cases  ilse  pr'.igncsis  is 
uf-jil';.  Z-*>-  ~"-r  T'ltirrri  r-~:u!i  ':«e  o:n~e-f  to  th-e  Serf  crvifnarily  f:«r  two 
•'.r  t-ir-rt  ".  ^nr.<r.  .".:". I  it.t  .irr":  txt^r.  li-i  sm  cvtrtc^i.  r'oI-O'wuig'  tliis  he 
TT^y  ''jt  ilj: > e :  t.  ^rt  i>-t:t  ::r  :r.e  :r  r?.*:  wetk*  la  cnrtcbes  c-r  "ii-ith  a 
caztc.  -t  re--r:::r.  :•  r.  :t  trent:  me  pitienr  'atll  be  jwrrr-^zaenilv  Iame«J. 
^T-*>  .?  -ti.  ^c-   --C  -.  — r  «t- -A-  ^•.■^-— -i-  —  ^Ti.\^-  *-je  «imD  IS  nei'l-     1  ne 

^  ?-i-  -.  7  M  £  N"  7  :  ?  '  _  •  iz  ^  vizi»v :  Z7  ^^:  5 :^ : •7.t  Ti'i  >  s . — Ke*-t2ct :«r»n  ma  v  be 
a:c:rtpl:??:cf  by  ctrr^miurtiin  after  the  a=fhe>>:«i5  have  been  bn:»ken  up. 
at  any  time  bef.  rt  the  en  7  ::  the  sLxth  nt-icth.  Failing  in  reduction,  if 
the  t-'.-^it:  n  of  the  limb  :-  nnfavTrabIc  ani  the  nnicticcal  dxsabiliiv  sreat, 
the  hea:  anf  n-erk  f  the  *•  :n-:  may  be  excise^l  \\"h2>  this  prc<redare  pro 
O-Cc*  f "   rrerinc  :'  wch.r^  i  vtr.   z-iv--  ftinct>:niJ  refult. 


DISLOCATIOS  OF  THE  KIEK 

r  '.V  .vini:  thv  ::-uaI  cla?>if:cat::n.  the  tfbia  :-  described  as  bein^  dis- 
I  -:ate  :  ut:n  :he  ftrm.nr.  altho-ch  ft  :?  the  latter  which  mpis^res  the  capsule 
an -7  :i-vri  :r.;.:r.    :.    tr.e  >::t  p^rt?. 

Dii-:- -:at:  n  a:  the  knee  ::m.7r:>c?  nly  abiut  :^5e  per  rent,  of  all  dis- 
.'■cati.ns.  i  ncy  arc  j'r. ?c  .uent.y  mrre-iiucnt.  inis  intretjtiencv  is  due  &"> 
the  lar^^e  area     :  "'  ny  :  n:a:t  an:  :    the  ver.-  strons^  ligamcnLs  and  tendons 


•  »  •  *  *  ... 


Ijfi':  :a::  r.^    :  :hc  knee  are   l-viie:  intj  frrward,  backward,   inward 

an:     ut.var:.     The.   may  i-e  :.m.7-:un:  anf  are  irecuentiy  ass-i^ciated  with 

::.;ury  :     :h-   >  :  .::ca*.   ve-fe.s    :r  rervef.     T^.t  vessels  may    be    ruptured 

rthrm.b  -c*  :r  ::    :  re>-ure  lea  ::r.^  :     cangrene  of  the  limb.     DisliXrations 

FORWA&D  DISLOCATIONS. 

Tl::—  :>1  ;^::  n-  :ire  ::snal'/  :a:>e  :  by  indirect  violence,  as  in  hvper- 
f:>:V::.^:  :.  :  :rc  kree.  the  :  -  :  '<:::c  -av.irht  an!  the  person  thrown  for- 
.var :.  Ir.  :h-:  :■  ::  :  .e::-  v^.^:e::v^  the  tibia  lies  in  front  of  or  above  the 
concyie-  '  :  th-  :•.:  vir      "  :>.  ".arorat:   r.     :  the  >  ft  parts  is  excessive. 

::. :  •  '  -te   variut.    t:;j   art::::Iatir.^   surfaces  oi  the   tibia   and 


ie: 


-         4     * 


The  f^r.'.  ar!  .:-'.  'at:::  m.ay  a!--  *r»e  canse-;.  by  direct  violence,  as  a 
blow  rc'eivd  ::  r.  t;:e  anter:  r  -v.rfaces  f  the  condyles  of  the  femur,  or 
i:  jx  »r.  t  h K  ]> J-  -  r  e  r : '  r  -  ti  r  fa  c e  ■  f  t :: e  tibia. 

\\  the  <ii-]  rati'  ::  :«•  com.:-  un«h  the  rert  ir.  the  skin  is  posterior  and 
•j-i!al]v  tra:^-v*-r-*; 

Sv.vPTOM- — Th'.  knee  is  t:-i:a!:y  exter.r.c!  or  hyperextended.  The 
head  of  the  tibia  :>  vt.-ry  T'f'ntiner.t  in  fr-nt  ar.-:  the  condyles  of  the  femur 
are  -:il>cr.taiie  i:^.  brh:::'!  tiie  f>*'i'!ii<.a:  space  iKrir.g:  • -bliterated.  In  the  com- 
plete varief.  the  lin.h  :>  -IV'Ttenc*!  fr«  ■:::  one  t««  four  inches:  the  joint  is 
fixed. 
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The. diagnosis  is  readily  made  by  inspection  and  palpation. 

Tre.\tment. — Reduction  is  readily  accomplished  by  extension  and 
counter-extension,  aided  by  direct  pressure  backwards  upon  the  head  of  the 
tibia. 

BACKWABD  BISLOCATIOHS. 

These  are  most  frequently  caused  by  direct  violence,  as  blows  received 
upon  the  anterior  surface  of  the  head  of  the  tibia,  or  upon  the  posterior 
surface  of  the  condyles  of  the  femur.  They  may  also  be  caused  by  falls 
upon  the  knee  with  the  leg  flexed. 

Symptoms. — The  leg  is  usually  extended  or  hyperextended,  and,  as 
in  the  forward  dislocations,  the  an tero- posterior  diameter  of  the  joint  is 
greatly  increased.  The  condyles  project  strongly  in  front  and  the  head  of 
the  tibia  is  prominent  in  the  popliteal  space.  If  the  dislocation  is  complete 
the  limb  is  shortened. 

The  diagnosis  is  readily  made  on  examination. 

Treatment. — Reduction  is  effected  by  extension,  counter-extension 
and  direct  pressure. 

LATERAL  DISLOCATIONS. 

These  are  caused,  by  forced  abduction,  adduction,  or  rotation.  The  dis- 
location is  seldom  complete.  The  lateral  diameter  of  the  limb  is  increased. 
The  head  of  the  tibia  projects  upon  one  side  and  the  condyles  of  the  femur 
upon  the  other.  The  patella  deviates  to  the  side  of  the  head  of  the  tibia. 
The  knee  is  fixed,  the  limb  extended  and  rotated  outward  in  the  outward 
dislocations,  and  inwards  when  the  dislocation  is  inward.  The  lateral  liga- 
ments are  usually  ruptured. 

Treatment. — Reduction  is  effected  by  traction  and  lateral  pressure. 
In  dislocations  at  the  knee  the  bystanders  have  usually  effected  reduction 
"by  traction  before  the  arrival  of  the  surgeon. 

Prognosis. — Permanent  weakness  aiul  a  l(X)se  joint  favoring  redislo- 
cation  or  chronic  inHannnation  are  frequent  factors  following  dislocation  of 
the  knee,  (lanj^^rcne  of  the  limb  may  also  occur  in  consequence  of  injury 
to  the  popliteal  vessels.  Following  reduction  the  joint  should  be  immobilized 
for  six  weeks  by  a  |X)sterior  molded  splint,  or  by  a  plaster  cast.  .After  this 
a  hinged  posterior  or  lateral  splint  made  of  '^ojc  leather  and  molded  to  the 
thigh  and  le.L,^  should  be  worn,  for  from  ciqlit  to  twelve  months. 

DISLOCATIONS  OF  THE  UPPER  END  OF  THE  FIBXTLA. 

This  (lisl<ication  is  rare,  h\n  may  occur  as  the  result  of  direct  force 
or  nui^cular  action.  The  clisi)lacenent  nriy  Ik  forwards,  backwards  or 
upwards.  iUit  four  cases  of  the  latter  variety  iinvc  thus  far  been  recorded. 
In  these  cases  the  bone  was  (hs])lace(l  :'l  the  ruikle  and  tiien  <lriven  bodily 
upwards. 

Sv^^l•^o^^s. — In  the  forward  and  Ijackwanl  dish^ations  the  displace- 
ment is  readily  recognized  by  the  absence  of  llie  head  of  the  fibula  from  its 
normal  j)osition,  it  being  displace<l  either  f«»rward  upon  the  head  of  the 
tibia  or  backwards  into  the  popliteal  space. 

Trkatmknt. — Reduction  is  effected  by  direct  pressure.  The  knee 
should  then  be  immobilized  in  a  plaster  of  Paris  cast  and  in  the  .straight 
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poshicfi.     Reiis'.i-cauic  is  ryot  infreqrsrar  in  coaseqncncc  of  the  action  of 
the  bleep's  n:-5clc. 

BISFIACEMEITS  OF  TEE  PATELLA. 

Dishcatfin  ucwari  cr  Cvwuw-ard  is  prevented  by  the  attachments  of 
the  q'-iadricet  s  c-xtens-ir  cr-^s  and  its  lendcn.     Lateral  displacements,  ana 
especially  out^^ard  displacenien:.  when  the  linib  is  in  the  extended  position^ 
rcay  rea.lily  •:ccur.     The  inward  inclinat>:»n  of  the  thigh  places  the  patella 
at  the  apex  of  a  triangle  which  hais  its  base  outwards:  and  to  overcome  what 
nught  t«e  a  tendency  to  outward  displacenient,  the  vastiis  in  tern  us  has  a 
much  n::re  extensive  artachnient  to  the  knee-cap  than  has  the   \'astus  ex- 
temus.    In  nex>:  n  the  patella  sinks  deeply  into  the  inter-cot\-loid  notch,  and 
displacement  is  prevented  by  the  contraction  oi  the  quadriceps*  but  in  ex- 
tension the  patella  riles  up  over  the  c.ndyles.  ntaking  lateral  displacement 
more  easy.     Dfsplacentents  of  the  patella  comprise  from  seven  to  ten  per 
cenL  of  all  dislc'catfins. 

CavsativX. — The  patella  may  be  disl«>:ated  by  falls,  the  patient  strik- 
ing directly  upon  the  corder  : :  the  l>:»ne.  or  by  muscular  action.  The  bore 
is  most  frequently  d:sl:>cated  Tut wards,  but  it  may  be  dislocated  inwards  or 
rotated  up:n  itself,  the  edge  oi  the  bone  resting  in  the  notch  between  the 
condyles :  or  the  articulating:  surface  may  k>ok  forwards. 

Symptoms. — The  kr.ee  is  usually  partially  dexed  and  fixed.  The  front 
of  the  knee  is  widened  and  tlte  patella  can  be  felt  in  its  abnormal  position* 
while  a  hallow  e.xists  over  the  center  of  the  condyles.  In  the  partial  rotan' 
displacement,  the  knee  is  extended  and  the  sharp  prominnt  edge  of  the 
patella  can  be  felt  in  the  m.edian  line,  while  hollows  exist  on  each  side. 
The  quadriceps  is  tense. 

Tre.\tment. — Reduction  is  effected  by  extending  the  knee  and  making 
direct  pressure  up:n  the  patella.  The  knee  should  then  be  fixed  by  a  plaster 
cast. 

DISLOCATIONS  OF  THE  FOOT. 

These  may  be  backwards,  fc-rwards  or  possibly  upwards.  Dislocations 
inwards  or  outwards  are  n?t  possible  without  rupturing  the  interior  tibio- 
fibular ligament,  or  fracture  oi  the  external  or  internal  malleolus.  Incom- 
plete external  dislocation  is  the  rule  in  Pott's  or  Dupu\'tren's  fracture,  and 
dislocation  inwards  of  the  foot  may  as  the  result  of  forced  adduction  and 
inward  rotation  of  the  f'>Dt.  with  fracture  oi  the  internal  malleolus.  Both 
of  these  conditions  have  been  considered  under  the  head  of  fractures  at  the 
ankle.  Upward  dislcKrations  may  occur  as  the  result  of  falls  upon  the  foot, 
with  rupture  of  the  inferi«~T  tibio-tibular  ligament  and  diastasis  of  the  tibia 
and  fibula. 

SvMPTr^MS. — The  symptoms  oi  upward   dislocations  would  be  repre 
sented  by  widening  at  the  ankle  joint,  separation  oi  the  malleoli,  shortening- 
of  the  leg,  fixation  of  the  ankle  joint  and  an  approximation  of  the  malleoli 
to  the  sole  of  the  foot. 

Treatment. — Reduction  has  often  been  diflficult  apparently  in  conse- 
quence of  the  astragalus  becoming  wedged  in  between  the  tibia  and  fibula. 
Reduction  should  be  effected  by  extension  and  counter-extension,  with  rota- 
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tion  of  the  foot.     After  reduction  the  malleoli  should  be  pressed  well  to- 
gether and  the  foot  fixed  at  a  right  angle  with  the  leg. 

FORWABD  AND  BACKWABD  DISLOCATIONS  OF  THE  FOOT. 

These  dislocations  are  very  infrequent  and  comprise  only  about  twenty- 
five  one-hundrcdths  of  one  per  cent,  of  all  dislocations. 

BACKWASD  DISLOCATIONS. 

These  may  be  complete  or  incomplete. 

Causes. — Hyperextension  of  the  foot  is  the  most  frequent  •  cause,  in 
consequence  of  which  the  astragalus  slips  backwards  and  becomes  fixed  be- 
hind the  articulating  surface  of  the  tibia. 

The  lateral  ligaments  are  lacerated  or  the  external  or  internal  mal- 
leolus broken  off. 

Symptoms. — The  foot  is  extended,  the  heel  projects  strongly  back- 
wards and  the  distance  from  the  heel  to  the  malleoli  is  increased.  The  fore 
part  of  the  foot  is  shortened.  The  lower  end  of  the  tibia  projects  on  the 
dorsum.  The  tendo  Achilles  curves  upwards  and  forwards  from  the  heeU 
and  on  each  side  there  are  hollows. 

Treatment. — The  knee  should  be  flexed  to  relax  the  tendo  Achilles^ 
when  direct  traction  forwards  is  made  upon  the  foot,  with  pressure  back- 
wards upon  the  lower  end  of  the  tibia.  After  reduction  the  foot  should  be 
immobilized  at  a  right  angle  with  the  leg. 

DISLOCATIONS  FORWABD. 

These  may  be  due  to  hyperflexion  or  to  direct  force  applied  to  the 
anterior  surface  of  the  leg  near  the  ankle,  or  to  the  heel. 

SvMPT().\[S. — The  foot  is  moderately  extended,  the  dorsum  elongated, 
and  the  heel  shortened.  The  malleoli  approximate  the  sole,  the  tendo 
Achilles  approximates  the  malleoli,  and  the  astragalus  can  be  traced  an- 
teriorlv. 

Treatment. — Reduction  can  be  effected  by  flexing  the  knee  so  as  to 
relax  the  tendo  Achilles,  and  then  niakinc:  traction  downwards  and  pressure 
backwards  uj)on  the  foot  while  the  leg  i*^  fixed.  Following  reduction,  the 
foot  should  Ix*  immobilized  in  a  i)ositioii  at  right  angles  with  the  leg. 

Progno.^ii.s. — In  dislocations  at  the  ankle  reduction  is  usually  readily 
effected.  There  is,  however,  some  tendency  to  recurrence.  The  joint 
usually  remains  tenrler  and  stiff  for  a  loni^^  time,  and  permanent  impairment 
of  motion  is  frequent. 

SUBASTRAGALOn)  DISLOCATION. 

Bv  this  is  meant  a  dislocation  cf  all  of  the  hones  of  the  loot,  situated 
below  the  astragalus,  the  latter  hone  retaining  its  normal  relations  with  the 
tibia  and  fibula. 

In  1,207  dislocations  nt  St.  Tlmmas'  n(^sj)ital.  there  were  six  sub- 
astragaloid  dislocations,  or  forty-nine  one-hnndredths  of  one  per  cent. 

Caus.\tion. — Abduction  and  adduction  of  the  f«:K)t  under  normal  con- 
ditions occur  at  the  astragalo-calcanean  joint ;  but  in  violent  adduction  or 
abduction,  as  in  falls  upon  the  foot,  especially  when  the  latter  is  fixed,  dis- 
location may  be  produced. 


758  DISLOCATIONS  OR  LUXATTOXS 

Symptoms. — In  Inward  dislocations  the  foot  is  addu< 
inwards.  The  inner  border  is  raised,  and  the  head  of  the 
a  prominent  projection  upon  the  outer  part  of  the  dorsum. 
leoluK  is  prominent,  the  inner  hidden,  llie  ankle  joint  is  fo 
tion  possibi}-  to  a  limited  degree,  while  abduction  is  imposs 
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The  foot  i>  abducted  and  everted,  the  sole  turned  ou 
internal  malleolus  prominent.  The  externa]  malleolus  is  hu 
of  the  bone  is  pr<;>mineni  on  the  dorsum,  near  the  intenu 
foot.     The  ankle  is  fixed. 

There  may  also  be  a  fomard  or  a  backward  subasti 
tion.  In  ihe  former  the  dorsum  of  the  tcot  is  tcngthenc 
shortened,  while  in  the  latter  the  reverse  holds  true.  Sul 
locations  are  frequently  compound  and  often  complicated  w 
the  neck  nf  the  astragalus, 

Di.\i;mjsis. — The  distinguishing  features  are  that  th 
in  relation  lo  the  malleoli,  while  the  foot  is  displaced. 

pRO<;xosi5. — Ordinarily  reduction  may  be  acconiplisbe 
difficulty.    The  functional  result  following  reduction  is  usui 

Tre.\tjjent. — Reducti.n  is  effected  by  fixing  the  leg 
and  then  making  extension  and  counter-extension,  with 
upon  the  displaced  i'*oi. 

DISLOCATIONS  OF  THE  ASTUAOALira. 

These  di>locati'ins  nccur  with  about  the  same  irequenc; 
astragaloid  dislocatinns.  are  caused  by  great  violence,  and 
sociaterl  with  n.tation.  The  dislocations  are,  in  the  main,  i 
ward.  The  forward  iiisl-icatii>r,s  are  described  as  forwar 
and  ffirward  and  inward,  and  ilie  backward  dislocations  a 
inward  and  backwanl  and  ■.•niward.  The  outward  and  in 
depend  upiju  the  jn'silinn  of  the  f.^t  at  tiie  time  the  disloca 
the  foot  is  aWucied  tlie  di<placcirent  is  inward,  if  in  ad( 
placement  i-  futwards.  I'oll'iwing  the  wrenching  of  the 
its  imnnal  i>'>sitii.iii  it  may  becrinie  partially  it  completely  rot 
so  that  in  exaggerated  cases  llie  under  surface  .if  tlie  bon 
the  articulating  surfaces  of  tlie  tibia,  and  i>  placed  horizoi 
ffXJt.     The  disliKTations  may  Ix-  omiplcte.  incomplete  or  ci 

.Sv-Mi'TOM?. — In  fi>rward  di<l-'Cati<'ii>  the  astragalus  i 
projectir.n  uj.on  the  d^Tsum  r.f  the  fo'.it.  either  to  the  inner  ( 
depending  upon  the  direction  i*f  the  displacement.  The  di 
head  of  the  tibia  to  the  sule  .)i  tlic  f'T-n  is  lessened,  the  an 
the  malleuli  api)roxiniatt-  the  Siile.  The  i\'.>t  is  deflected 
directi'in  to  that  taken  by  the  astragalus.  The  malleolus  up 
side  i>  hidden,  while  the  opposite  nialki^his  is  prominent 
displacement-  the  ff."ft  is  exiendevl.  the  astragalus  project! 
or  in  front  r.f  tiie  lendo  .Vchillcs.  the  malleoli  approximate 
distance  from  the  bead  of  the  tibia  to  the  sole  of  the  i.-nit 
ankle  is  fixed. 


/^ 
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Diagnosis. — This  will  depend  upon  the  presence  of  the  astralagus  in 
an  abnormal  position  as  well  as  the  approximation  of  the  malleoli  to  the 
sole  of  the  foot,  and  the  fixation  of  the  ankle  joint. 

Prognosis. — In  forward  dislocations,  in  consequence  of  the  pain  and 
the  pressure  of  the  displaced  bone  upon  the  adjacent  structures,  the  limb 
is  practically  useless.  In  backward  dislocation  the  functional  disturbance 
is  not  so  great. 

Treatment. — In  incomplete  or  uncomplicated  cases  reduction  may 
often  be  effected  by  extension  from  the  foot  and  direct  pressure  upon  the 
displaced  bone,  the  leg  at  the  time  being  flexed  so  as  to  relax  the  tendo 
Achilles.  L^oUowing  reduction  the  ankle  should  be  immobilized  in  a  plaster 
of  Paris  cast  for  from  four  to  six  weeks. 

In  cases  in  which  reduction  is  impossible  the  astragalus  should  be  ex- 
posed by  open  incision  and  removed.  The  results  following  excision  are 
very  satisfactory. 


CHAPTER  XX. 

SURGICAL  AFFECTIONS  OF  THE  MUSCLES, 

•    TENDONS  AND   BURS/E. 

coimrsioN  of  muscles. 

Muscles  may  be  C'-niuseid  as  thtr  rcsiili  of  blows  or  falls,  leading  to 
haemorrha^^e.  innan:niat«)r\  extra vasaticTi  and  even  rupture  of  their  fibres. 
The  pan  beci 'Tries  tender  and  swollen  with  pain  on  contraction  of  the  mus- 
cle.   The  functi-  r.a!  'lisabilitv  is  often  marked  and  persists  for  some  days. 

The  treatment  should  be  rest,  with  hot  fomentations,  followed  by  sufH 
port  with  c«:'mjire>s  and  bandage.  When  the  acute  symptoms  have  sub- 
sided massage  is  >erviceabie. 

SPRAINS  OF  MUSCLES. 

These  often  <»cciir  a-  the  result  »-f  <ui!dcn  and  unexpected  muscular 
contraction,  as  in  fall-  -'r  vi-ien:  ir.r.sciilar  cti«:>rts.  The  injured  muscles  are 
sore,  stiff  and  painful  ■  ::  c  ntracti- ?:. 

The  treatment  pri;r.ar:!y  sh-u'ti  Ix-  rest,  with  warm  evaporating-  lotions, 
the  muscles  Ix-ir.iT  su;  >  rtcd  b>  a  c  .i.press  and  bandage.  Later  massage 
should  be  re-'rted  t". 

BUPTURE  OF  MUSCLES. 

The  rupture  •»!  a  i.ea'.ti.y  r./.i-sclc  is  a  r«ire  acci<ient.  but  may  occur  as 
the  result  "f  vi.  kn:  a:i'I  v.ncxpcctc'i  C'«ntraction.  Some  portions  of  the 
muscles  "f  tlu*  calf  "i  iIk  Icl:  arc  occasi-uially  ruptured  when  one  unex- 
pectedly >teii-  ••rY  fr  n:  a  c::rl)  a::.,  endeavors  by  violent  muscular  exertion 
to  prevent  liini-eli"  ir- -ir.  far.irL'. 

Folluwini::  pr-tractcd  a;:-!  h'v^A  levers  the  nniscles  are  more  or  less 
in  a  state  <»:'  «!e.irenerati"n.  Kv.pti're  :nay  r.ccur  in  these  cases  from  slight 
exertion.  The  rectus  al)d.Mir.:!v!>.  ti:e  rectus  femoris,  the  adductors  of  the 
thigh,  and  tlie  c-i'.i  :iui-cle.-.  are  ain  r.^^  those  mi<t  frequently  ton-.. 

At  the  time  "1  ru; -lire  i-x-  ;'';iien:  experience^  a  sudden,  intense  pain 
at  the  ^ite  ••i  tiie  tear,  with  a  leelini:  as  though  something  had  given 
awav.  If  til-  !r.u>cle  i>  ^u^cu*.ane•  u-.  a  iirap  with  a  i)rominence  upon  each 
side,  niav  be  felt  at  the  >ite  ^f  the  rupture,  'i'here  is  inability  to  use  the 
muscle  and  it-  contracti'-n  i>  atten«le«l  with  severe  iKiin,  while  swelling  and 
ecchvmosi-  read.ily  «.ecur. 

Trmaimkni. — The  lir.::»  -li-uld  be  ;lace<l  ai.d  retained  in  such  posi- 
tion a<  will  c<'nij)letely  relax  the  !nu-cle  and  tend  to  approximate  the  torn 
ends.  A  c  inj»re->  >li"ul«I  then  be  applieil  "Ver  the  rent,  and  the  limb  snugly 
bandac^ed.     Three  or  h>uv  week-  -f  re-t  will  be  recpiired  in  order  to  secure 
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adequate  union.  If  the  muscle  is  healthy,  the  ends  not  readily  approximated 
and  the  muscle's  function  important,  the  rent  should  be  exposed  by  in- 
cision and  the  torn  ends  stitched  together  with  interrupted  catgut  sutures. 
If  the  muscle  is  diseased,  as  following  a  long  continued  fever,  open  incision 
and  suture  are  usually  contraindicated,  as  the  muscular  fibres  are  too  soft 
to  hold  the  strain  of  the  stitches. 

HERNU  OF  A  MITSCLE. 

Ocasionally  following  operations  where  a  wound  has  been  drained  for 
a  considerable  time,  the  divided  fascia  corresponding  to  the  wound  may 
fail  to  unite.  In  these  cases,  when  the  underlying  muscle  contracts,  its 
belly  is  forced  through  the  opening  in  the  fascia,  producing  a  marked 
swelling.  There  is  at  the  same  time  some  ^ain  and  a  feeling  of  pronounced 
weakness  at  the  site  of  the  hernia.  Perhaps  the  most  frequent  situation  of 
this  affection  is  over  the  external  surface  of  the  thigh,  where  the  vastus 
extemus  may  protrude  through  a  slit  in  the  tensor  vaginae  femoris. 

Treatment. — A  compress  and  bandage  may  suffice  in  the  treatment, 
if  the  opening  in  the  fascia  is  small  and  the  muscular  contractions  unim- 
portant, but  as  a  rule,  the  slit  in  the  fascia  will  have  to  be  exposed,  fresh- 
ened and  united  by  interrupted  catgut  sutures.  The  limb  should  then  be 
placed  at  rest  for  at  least  ten  days  or  two  weeks. 

DISFLACEIOINT  OF  TENDONS. 

This  accident  occasionally  occurs,  especially  where  a  tendon  passes 
through  a  fibrous  canal  at  which  point  its  course  is  markedly  changed.  The 
long  tendon  of  the  biceps  may  be  displaced  from  the  bicipital  groove  or 
the  peroneus  longus  from  its  situation  below  and  behind  the  external  mal- 
leolus. The  peroneus  longus  is  most  frequently  displaced  upwards  from 
its  position  behind  the  external  malleolus.  The  patient  during  a  severe 
muscular  effort  feels  something  suddenly  give  way,  the  feeling  being  as- 
sociated with  pain  and  disability.  The  displacement  is  followed  by  localized 
tenderness,  swelling  and  functional  disability.  In  the  case  of  the  peroneus 
longus  the  tendon  can  often  be  felt  as  it  rides  over  the  lower  end  of  the 
external  malleolus. 

Treatment. — The  tendon,  if  possible,  should  be  replaced  by  manipula- 
tion, when  a  compress  is  applied  and  secured  by  a  snugly  fitting  bandage. 
The  ankle  should  then  be  immobilized  in  a  plaster  cast  for  three  or  four 
weeks.  If  this  treatment  docs  not  avail,  the  tendon  may  be  exposed  by 
incision,  replaced  within  its  groove  and  then  held  in  position  with  two  or 
three  catj;nit  stitches  through  the  structures  of  the  finrous  canal.  It  has 
been  recommended  to  divide  the  tendon  subciitaneouslv,  when  it  cannot 
be  held  in  its  normal  groove  and  then  to  aj)plv  a  compress  and  bandage. 

KUFTTJRE  OF  TENDONS.  OR  THE  TEARING  OF  TENDONS  FROM  THEIE 

OSSEOUS  ATTACHMENTS. 

A  tendon  may  be  torn  throni:::!!  its  continunity  or  at  the  point  of  treat- 
ment to  its  muscle  or  to  the  lx)nc.  Ri-pture  of  the  tendon  occasionally 
occurs  as  the  result  of  sudden,  violent  and  unexpected  muscular  contrac- 
tion.    The  patient,  at  the  moment  of  the  accident,   feels  a  sharp,  severe 
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ACUTE  SUFFDBATIVS  KTOSmS. 

This  is  an  ejctremcly  rare  process.  In  badly  nourished  individuals,  as 
well  as  t}>:<>e  who  have  been  subjected  to  exhausting  diseases,  a  supfpora- 
tive  TTvoshis.  with   considerable  destruction  of  muscle  may  occur. 

Tre.\tmext. — This  shc.uld  consist  in  thoroughly  exposing,  washing 
out  and  draining  the  infected  area  and  building  up  the  patient. 

CHBOHIC  TUBERCULAB  KTOSITIS. 

May  'jccut  as  a  secondar>-  process,  the  priman*  one  being  in  an  adja- 
cent joint  or  bene. 

STFHUinC  DISEASE  OF  THE  MDSCLR 

This  is  znei  with  in  the  tertiary*  j>eriod,  an  1  occurs  as  a  diffuse  indura- 
tion, or  as  a  circim scribed  gnmn^a.  The  niiiscles  of  the  tons^i^.  and  the 
stcnx>-c!eidc-masto!d  muscle  are  said  to  be  rH^si   fret^uenily  implicated. 

PAEASITIC  ICTOSmS. 

This  may  be  caused  by  the  trichina  spiralis,  or  by  hydatids.  Trichina 
myositis  is  caused  by  the  injEie^tion  oi  trich incus  pork.  After  a  period  of 
incubation  oi  irom.  seven  t:»  ten  davs  the  disease  beconies  manifest  bv  1^ 
fever  ranging  fr'-»m  102"  to  104"  F.  and  by  intense  pain  :n  the  muscles, 
with  s^.»me  swelling.  The  alTected  nuTsclef  are  also  ven-  painfu!  on  con- 
traction. Involvement  of  the  muscles  oi  the  lannx  and  those  of  masdca- 
tion  mav  lead  to  difficiiUv  in  dei:lntiti-n.  Imr»hoation  of  the  intercostal 
muscles  and  diaphragm  may  lead  t:»  .Iy>j-n«va. 

icTosms  ossincAHs. 

In  s^.»me  case>  nearly  tlie  entire  nvi<o':'.ar  <v>tem  becomes  ossified,  pro- 
ducing a  general  ankvl.isis.  pnd  rc-ultini:  in  the  ,leath  of  the  patient.  The 
connective  tissue  01  the  muscle  is  esTxx'ially  transformed,  while  the  muscu- 
lar fibres  undergri  atr«'»phy.  The  cause  of  the  ilisease  is  not  well  under- 
stood, but  it  i-  thouj^ht  in  sr»nie  cases  to  he  '^i  rhonm.atic  origin.  The  pro- 
cess occurs  m-^st  frequently  in  youui:  males. 

ACITTE  SIMPLE  TENOSYNOVITIS. 

This  affection  iTiost  frequently  follow  -^  Sruises  and  sprains,  and  is  often 
seen  in  connection  with  the  extens*^r  teiivlv^ns  of  the  hands  anJ.  fin.cers.  The 
inflammation  i>  manifested  hy  a  puffy.  eK»ni:atid  swelling  assL^nriateil  with 
a  subjacent  tend<.n.  The  >\ve]lMV^  is  ten^icr  t/-  the  toucli  and  painful  on 
muscular  o-^n traction.  !f  the  exu<!r.:e  is  plastic,  there  will  l>e  a  slight  crepitus 
on  motion. 

In  the  treatment,  a  c«»mpross  ni»'istenevl  with  an  antiseptic  or  evajx^rat- 
ing  lotion  should  l>e  placed  «»ver  the  ;Mrt  and  held  in  p.^<itivn  hy  a  snugly 
fitting  bandajze.  The  extremity  ,-lu.i:M  ilu'i  ik^  immohiiized.  When  the 
acute  symptoms  have  di<a;  t>e:'re  !  :na->aL::e  !r.ay  W^  restarted  to  with  mo- 
tion. 

ACUTE  SUPPTIBATIVE  TENOSYNOVITIS.  WHITLOW  OB  FELON. 

By  this  is  under<t«"d  rm  aonte  |\\'»L:onio  ir.fecti»Mi.  usually  of  the  pal- 
mar surface  of  the  ter:r':\:l   ^liialr.nx  of  ihe  rin}.r<.r — les<  fretiuently  oi  the 
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CHSONIC  TUBEBCTTLAB  TENOSYNOVITIS. 

This  may  be  a  primary  process  or  secondary  to  a  tubercular  inflam- 
mation in  a  neighboring  joint  or  bone.  The  process  is  most  frequently 
seen  on  the  back  of  the  wrist,  hands  or  fingers,  although  the  flexor  tendon 
sheaths  are  not  infrequently  implicated.  It  may  also  occur  in  the  peroneal 
tendon  sheaths,  and  in  those  about  the  knee  joint.  When  occurring  about 
the  wrist,  hand  or  fingers  there  may  be  but  a  single  tendon  affected,  or,  as 
is  often  the  case,  many  tendons  may  be  implicated.  In  the  latter  case 
there  will  be  several  elongated,  slightly  tender,  semi-fluctuant  swellings. 

The  affection  occurs  in  three  forms: 

1.  The  fungous  form.  In  this  variety  there  is  an  outgrowth  of  granu- 
lation tissue  from  the  tendon,  which  may  extend  to  and  cover  the  tendon. 

2.  In  another  form  there  is  a  passive  effusion  into,  and  a  plastic 
exudate  upon,  the  tendon  sheaths.  The  plastic  exudate,  in  consequence  of 
the  forward  and  backward  motion  of  the  tendons,  becomes  rolled  up  into 
small,  hard,  "rice  bodies,"  or  "melon-seed  bodies."  In  these  cases  the  rice 
bodies  can  at  times  be  felt,  and  there  is  marked  crepitus  on  motion. 

3.  In  a  third  form  there  is  a  pronounced  dropsical  effusion  into  the 
tendon  sheath,  producing  an  elongated  swelling  or  swellings  which  are 
painless  and  fluctuant. 

Causation. — Chronic  tubercular  tenosynovitis  is  due  to  the  presence 
and  growth  of  the  bacilli  of  tuberculosis.  These  organisms  reach  the  tendon 
sheath  through  the  circulation,  from  tubercular  processes  in  adjacent  bones 
or  joints,  or  through  ulcers,  wounds  or  abrasions  upon  the  skin.  Chronic 
tubercular  tenosynovitis  if  left  to  itself  tends  to  progress  in  that  the  process 
constantly  invades  new  areas  of  the  tendon  sheath,  and  also  by  continuity 
of  structure  implicates  adjacent  tendon  sheaths,  and,  less  frequently,  the 
adjacent  soft  structures,  bones  and  joints.  The  process  may  also  go  on  to 
suppuration. 

Diagnosis. — This  will  rest  upon  the  following  facts:  The  swellings 
are  spindle-shaped,  soft,  semi-fluctuant,  painless  and  follow  the  course  of 
the  tendons.  They  arc  progressive  and  any  motion  of  the  finger  is  trans- 
mitted in  part  to  the  swelling.  The  affection  usually  occurs  in  children 
and  young  adults  and  causes  weakness  of  the  part.  When  the  process  is 
situated  in  the  palm  of  the  hand  it  usually  affects  several  tendon  sheaths, 
and  if  it  extends  upward  to  the  wrist,  an  hour-glass-shaped  swelling  is  pro- 
duced in  consequence  of  the  contraction  of  the  anterior  annular  ligament. 
The  condition  is  usually  described  under  the  name  of  compound  ganglion 
of  the  palm  and  wrist. 

Treatment. — The  Bier  treatment  may  be  practised  primarily  for  an 
hour  each  day,  that  is,  the  arm  or  forearm  just  above  or  below  the  elbow 
is  constricted  for  this  length  of  time  by  an  clastic  bandage.  The  constric- 
tion should  be  sufiicient  to  obstruct  the  venous  return  circulation,  but  not 
to  interfere  with  the  arterial  circulation.  Consequently  a  passive  hyperemia 
is  produced,  and  the  part  filled  with  bl(X)d.  Failing  in  this  treatment,  the 
part  should  be  thoroughly  asepticized,  an  Esmarch's  bandage  applied,  the 
twelHngs  incised,  and  all  the  granulation  tissue  curetted  away,  or  the  in- 
fected portion  of  the  tendon  sheath  excised.  The  wounds  are  then  dusted 
with  iodoform  powder  and  closed  by  interrupted  sutures,  and  the   hand 
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scribe'f,  of  vcr>*  sjow  growth  and 
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Tht  szc  can  usnally  be  ruptured  br  maldng- 
it  *A:th  the  thun:b  while  the  wrist  is  flcsud,  or  strildr^  itlfaRiblT  wiba 
WA.  ^^^casionally  after  the  ruptnre  which  is  foDowvd  hf  m  ^-raiytw  n^ 
banda^'e.  the  )^an^!:on  does  not  retimi.  as  it  beconics  obKliented  hj  tte 
a'ihcrh^n  of  its  sjriaces.  As  a  rule,  honerer,  it  will  retui'u  in  diese  cms. 
It  the  '^'du^luju  •>  :in?ijjhtly  and  giving  nse  to  oonsiderable  ft^-fliwil  dh- 
turhance.  it  may  ^xr  excised.  In  carn-ing  out  excision  the  parts  ftKrum  be 
th^^rou^hly  a^c-^^ticized  and  it  thought  best  an  Esmarch's  bandage  mBA 
and  the  skin  ovenying  the  ganglion  and  the  tissues  at  its  base  mftUf^atrA 
with  a  w^luti'.n  of  c<^caine  or  with  Schleich's  solution.  An  iwri^iCTi  jg  thai 
made  through  the  skin  and  superficial' fascia,  corresponding  in  dirediae 
with  the  tendon.  The  wound  is  retracted  and  the  tissues  sqhuated  fran 
the  base  of  the  ^i^an^lion  by  blunt  dissection.  When  the  base  is  foBy  ez- 
]>o-^ed  the  ^^an^hon  i>  cut  away  with  a  pair  of  scissors.  This  exposes  at  the 
fx^ttom  of  the  wound  the  tendon,  there  being  a  gap  now  in  the  *h#qith  The 
skin  wounr]  is  then  closed  without  drainage.  The  cure  is  oonmlete  ^i^  At 
former  weakness  of  the  tendon  disappears. 


INJTTBIES  AKD  DISEASES  OF  THIBUXaAX. 

The  burs;e  arc  closed  synovial  sacs  developed  for  the  jntrpose  of  re- 
<lucin^  frictirjn  l)etween  the  skin,  tendons  or  muscles,  and  bony  prominences, 
as  for  instance  the  prepatellar,  olecranon  and  thecal  bursae. 

In  consequence  of  their  exposed  position  bursae  are  frequently  injured 
'I'he  injury  may  result  in  hyperemia,  inflammatory  exudate,  paun  anJ 
swell  injj. 

The  treatment  should  be  rest  and  the  application  of  cold.  In  the  case 
of  a  punctured  wound  of  a  bursa,  followed  by  infection,  the  bursa  shocdd 
lie  frc^cly  incised  and  perfectly  drained.  It  must  not  be  forgotten  that  the 
bursa  which  is  sititated  near  the  joint,  not  infrequently  communtcates  with 
the  joint  cavity. 

DISEASE  OF  BTTS8AE.    ACITTE  BUBSmt. 

This  may  be  the  result  of  an  injury,  of  excessive  nrascnlar  exertion, 
or  of  infection.    It  may  also  ocur  from  inflammation  in  an  adjacent  joint 
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extending  to  and  implicating  the  bursa.  The  synovial  lining  is  hyperemic 
and  the  synovial  fluid  is  secreted  in  excess.  The  process  may  end  in  resolu- 
tion, in  chronic  inflammation,  or  infection  and  suppuration  may  occur. 

An  excellent  example  of  acute  bursitis  may  often  be  seen  in  the  prepa- 
tellar bursa.  This  bursa  frequently  becomes  inflamed  because  of  repeated 
traumatisms,  and  this  so  often  occurs  in  housewives  who  do  their  scrub- 
bing while  upon  their  knees  as  to  be  called  *iiousemaid*s  knee." 

In  housemaid's  knee  there  is  a  circumscribed  and  very  prominent  swell- 
ing, situated  directly  over  the  patella.  This  swelling  fluctuates  distinctly 
and  is  sensitive  and  painful.     The  patient  is  more  or  less  disabled. 

Treatment. — The  patient  may  with  advantage  be  confined  to  the  bed. 
A  compress  saturated  with  arnica  may  then  be  placed  over  the  bursa,  cov- 
ered with  absorbent  cotton,  and  held  in  position  by  a  snugly  fitting  bandage. 
Ordinarily  in  a  few  days  the  process  will  have  subsided  or  else  it  becomes 
chronic.  If  the  amount  of  fluid  is  excessive  the  bursa  may  be  aspirated 
and  then  firm  compression  made.  If  infection  occurs  and  pus  forms  the 
bursa  should  be  freely  incised,  the  incision  going  to  the  lowest  border  of  the 
bursa  so  as  to  afford  good  drainage. 

CHRONIC  BUESITIS. 

This  may  be  the  consequence  of  an  acute  attack,  or  may  be  due  to  re- 
peated traumatisms. 

Chronic  inflammation  of  the  prepatellar  bursa  is  a  very  common  affec- 
tion.    The  process  may  implicate  one  or  both  bursae. 

The  usual  or  most  frequent  cause  is  repeated  traumatisms,  such  as 
are  inflicted  by  kneeling  on  a  hard  floor.  The  process  is  of  frequent  oc- 
currence among  inmates  of  convents,  monasteries  and  among  laboring 
women. 

Suppuration  is  a  rare  complication. 

Signs. — There  is  a  quite  large,  globular,  distinctly  fluctuating  tumor, 
which  is  situated  directly  over  the  patella.  The  swelling  is  only  slightly 
sensitive,  but  it  creates  a  feeling  of  weakness  and  discomfort  in  the  limb. 

Treatment. — Iodine  may  he  applied,  and  over  this  a  compress  and 
snugly  fitting  bandage.  If  this  does  not  bring  relief,  (and  it  usually  does 
not)  a  perpendicular  incision  about  one-half  to  three-quarters  of  an  inch 
long  should  be  made,  under  strict  antiseptic  precautions,  in  the  center  line, 
and  from  the  lower  end  of  the  sac  upwards.  A  drainage  tube  about  one 
inch  long  and  of  the  size  of  a  small  lead  pencil  is  then  introduced  and  a 
large  dressing  applied,  whicli  is  held  in  ])osition  by  a  bandage.  The  drain- 
age tube  carries  ofl"  the  secretions  from  the  bursa,  while  its  presence  excites 
sufficient  plastic  exudate  to  cause,  with  the  aid  of  the  coinpress  and  biindage. 
the  approximation  of  the  adjacent  synovial  surfaces,  adhesion  of  and  oblit- 
eration of  the  sac.    The  tube  should  Ik-  left  in  place  for  three  or  four  days. 

BURSAE  THAT  ARE  FREQUENTLY  AFFECTED. 

The  prepatellar  bursa,  situated  over  the  patella,  i-^  probably  more  fre- 
quently affected  than  are  all  the  other  bursa*  in  the  body  combined. 

The  bursa  over  the  tubercle  of  the  tibia  is  also  occasionally  enlarged. 
The  bursa  beneath   the   liganientuni   ])atelke   is   not   infrequently    enlarged 
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CHAPTER  XXI. 


SURGICAL  AFFECTIONS  OF  THE  JOINTS. 

ACUTE  STNOVmS. 

By  this  is  meant  an  acute  inflammation  confined  to  the  synovial  mem- 
brane of  a  joint. 

The  causes  are  various  and  mav  be  divided  into  local  and  constitu- 
tional.  Among  the  local  causes  may  be  mentioned  cold  and  dampness, 
floating  cartilages,  and  incised  or  punctured  wounds.  The  constitutional 
conditions  leading  to  acute  synovitis  are  rheumatism,  syphilis,  pyemia, 
gonorrhea  and  disturbances  of  innervation.  In  lx)th  the  local  and  consti- 
tutional disease  the  process,  while  involving  perhaps  primarily  the  synovial 
membrane,  usually  progresses  and  envelopes  all  of  the  structures  of  the 
joint,  producing  an  arthritis  which  may  be  suppurative  or  non^suppurative. 

Pathological  Anatomy. — The  process  begins  with  hyperemia  fol- 
lowed by  a  plastic  exudate  within  and  ujxDn  the  synovial  membrane,  and 
an  effusion  of  synovial  fluid  within  the  joint  cavity.  The  endothelial  cells 
lining  the  synovial  membrane  proliferate  and  are  cast  off.  These  cells  with 
the  plastic  exudate  render  the  fluid  turbid  or  milky  in  appearance.  If  the 
process  goes  on  to  recovery  the  exudate,  both  serous  and  plastic,  are  ab- 
sorbed. The  membrane  will  be  thickened  for  a  time  and  there  may  be 
adhesions    within    its    folds. 

Symptoms. — The  joint  is  not  only  painful,  but  the  pain  is  increased 
on  the  slightest  motion.  The  joint  cavity  is  distended  and  the  joint  swol- 
len. The  natural  grooves  about  the  joint  are  obliterated,  and  it  assumes 
a  spindle  shape.  If  the  amount  of  serous  effusion  is  considerable,  there 
will  be  fluctuation.  In  consequence  of  muscular  contraction  the  joint  is 
fixed  in  that  position  in  which  it  will  accommodate  the  greatest  amount  of 
fluid.  This  position  at  the  knee  and  elbow  is  one  of  flexion.  At  the  ankle 
the  foot  is  extended.  The  joint  is  also  f{y.Qi\  by  muscular  contraction  for 
the  purpose  of  preventing  pain.  The  constitutional  symptoms  may  be  mild 
or  pronounced.     There  is  usually  fever  and  there  may  be  chills. 

Treatment. — The  patient,  if  necessary,  should  be  anesthetized  and 
the  limb  straightened,  that  is,  placed  in  the  position  in  which  it  would  be 
most  useful  should  ankylosis  occur.  The  joint  should  then  be  enveloped 
in  a  layer  of  absorbent  cotton  and  a  firm  bandage  applied,  and  over  this  a 
plaster  cast  or  other  suitable  splint.  When  the  acute  symptoms  have  sub- 
sided the  cast  may  be  removed,  the  joint  gently  exercised  and  the  limb 
massaged.  If  thought  best,  the  cast  may  be  reapplied  and  held  in  place 
by  a  bandage,  or  the  joint  may  be  simply  supported  by  a  compress  and 
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sive.  The  joint  becomes  filled  with  pus,  which  bursts  the  capsule  and 
reaches  the  surface  directly  or  circuitously,  traveling,  it  may  be,  along  the 
anatomical  planes,  up  or  down  the  limb.  The  process  is  intensely  painful, 
and  with  destruction  of  the  articulating  cartilages  there  are  starting  pains  in 
the  limb  when  the  patient  endeavors  to  sleep.  While  awake  the  limb  is 
fixed  and  the  joint  immobilized  by  the  tonic  contraction  of  the  muscles,  but 
when  the  patient  drops  off  to  sleep  these  muscles  relax,  the  joint  surfaces 
move  slightly  upon  each  other  and  instantly  the  muscles  contract  vigorously, 
forcing  the  tender  joint  surfaces  together.  The  patient  awakes  with  a 
start,  screaming  with  pain.  This  sequence  of  events  is  often  repeated  a 
half  dozen  times  or  more  before  undisturbed  sleep  is  secured.  As  the  re- 
sult of  the  infection,  high  fever,  intense  pain,  insomnia  and  loss  of  ap- 
petite, the  patient  soon  becomes  exhausted. 

Termination. — i.  Following  evacuation  of  the  pus  the  process  may 
terminate  in  recovery,  with  a  movable  joint.  Usually,  however,  even  with 
the  best  results,  the  motions  of  the  joint  are  considerably  restricted. 

2,  The  patient  may  die  from  sepsis  and  exhaustion  during  the  acute 
stage.     Or,  if  he  survives  this  stage, 

3.  He  may  die  as  the  result  of  chronic  suppuration,  with  its  pain,  loss 
of  appetite  and  sleep,  hectic  fever  and  chronic  toxemia. 

Patholoc.ical  Anatomy. — The  synovial  membrane  becomes  hyperemic 
and  markedly  thickened  from  infiltration.  The  ligaments  are  sodden  and 
relaxed,  as  the  result  of  a  plastic  exudate  into  their  substance.  The  cartil- 
ages arc  eroded,  disintegrated  and  destroyed.  The  peripheral  portions  are 
eaten  away  by  the  growth  of  the  granulation  tissue  coming  from  the  altered 
synovial  membrane.  The  central  portions  disintegrate  as  the  result  of 
pressure  and  infection.  The  cartilage  cells  proliferate,  burst  their  capsules, 
and  leave  punched  out  openings  into  which  the  microorganisms  enter,  thus 
aggravating  the  process.  Or  the  cartilage  cells  may  become  vascularized 
and  converted  into  granulation  tissue.  Whenever  a  cartilage  becomes  per- 
forated, the  infection  spreads  beneath  it,  separating  it  from  the  bone,  and 
causing  necrosis,  often  in  the  form  of  large  flakes.  At  the  same  time  the 
ends  of  the  bones  become  inflamed,  the  cancellated  structure  in  part  ab- 
sorbed, and  the  medulla  converted  into  granulation  tissue.  All  of  the 
structures  of  the  joint  become  more  or  less  infected,  softened  and  filled 
with  a  pyogenic  exudate.  In  the  segments  of  the  limb  adjacent  to  the 
joint,  the  subcutaneous  fat  practically  disappears  and  the  muscles  become 
greatly  atrophied. 

Treatment. — In  cases  in  which  there  is  doubt  about  the  diagnosis  or 
character  of  the  inflammation,  the  process  may  be  treated  symptomatically 
for  two  or  three  davs,  or  until  the  cause  of  the  inflammation  can  be  estab- 
lished.  This  treatment  should  consist  in  fixation  of  the  joint  and  the  ap- 
plication of  ice.  When  once  the  process  has  been  recognized  as  a  progres- 
sive pyogenic  infection,  no  time  should  be  lost  in  thoroughly  exploring  the 
recesses  of  the  joint  cavity  by  free  incisions.  These  incisions  are  to  be  fol- 
lowed by  a  thorough  washing  out  of  the  joint  cavity,  and  ])crfect  drainage. 
Flushing  of  the  joint  should  be  repeated  two  or  three  times  every  twenty- 
four  hours,  while  in  very  severe  infections  constant  irrigation  may  be  prac- 
tised. 
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ACUTE  AETHSinS  OF  SPECIAL  JOINTS. 

ACUTE  AETHBITIS  OF  THE  SHOTTLDER. 

This  is  comparatively  a  rare  affection,  but  may  occur  from  penetrat- 
ing wounds,  in  pyemia  and  as  the  result  of  an  infection  in  the  axilla.  The 
joint  becomes  swollen  and  its  movements  very  painful.  The  pus  may  reach 
the  surface  in  front  of  or  behind  the  deltoid,  or  througfh  the  axilla. 

In  the  treatment  the  joint  must  be  thoroughly  drained  by  free  incision. 
An  incision  directed  downwards  from  the  acromion  process  is  probably  the 
best.    In  manv  cases  the  head  of  the  bone  will  have  to  be  removed  before  a 

m 

cure  can  be  effected,  and  this  ordinarily  should  be  done  at  the  time  of  the 
first  incision.  In  doing  a  resection  the  epiphyseal  line  should,  if  possible, 
be  preserved  in  children,  as  the  growth  of  the  humerus  is  principally  from 
its  upper  end. 

ACUTE  AETHBITIS  OF  THE  ELBOW. 

In  acute  arthritis  at  the  elbow  perpendicular  incisions  are  made  on  each 
side  of  the  olecranon  and  the  joint  cavity  thoroughly  drained.  In  niakinj; 
the  internal  incision  due  consideration  must  be  given  to  the  location  of  the 
ulnar  nerve,  l-'ollowinj^  the  incisions  the  arm  is  dressed  at  a  rig^ht  angle 
with  the  hand  midway  between  pronation  and  supination.  In  adults  ex- 
cision may  be  practised  at  (nice  in  severe  cases.  In  children  it  is  best  ti> 
defer  excisii>n,  if  jH>ssible.  until  adult  age,  on  account  of  the  groNvth  y>\ 
the  l>one. 

ACUTE  ARTHBJTIS  OF  THE  WBIST. 

Infection  ni:iy  i^ccur  at  the  wrist  as  the  result  of  accidental  wounds. 
or  o|K'rali()ns  upon  tendon  sheatlis  or  ganglia. 

riu'  trcainuMU  consists  in  free  longitudinal  incisions,  avoiding^  the  ten- 
dons, Imt  e\i)osing  freely  the  infected  area. 

ACUTE  ARTHRITIS  OF  THE  HIP, 

'rhi'>  nia\  be  the  conse([uence  of  an  acute  osteomyelitis  of  the  upper 
p*»rtion  of  the  shaft  y^i  the  femur,  which  extends  into  and  involves  the 
neck  ("^x  the  lK>ne.  It  may  also  follow  penetrating  wounds  or  of  pyemia. 
The  pn»ce^s  is  attended  with  severe  i>ain  and  high  fever.  The  limb  is  flexed 
and  everted.  If  the  pus  i^  allowed  to  accumulate  it  will  perforate  the  cap- 
sule and  reach  the  ^urfav.x',  usually  either  in  front  of  the  neck  or  behind 
the  great  trochaiUer.  The  head  o{  the  hone  mav  become  dislocated,  or 
necmsed  and  detached. 

In  the  treatment  a  free  incisioi:  should  ho  made  either  in  front  <»f  or 
hehin<l  the  joint,  in  advanced  cases  and  i'.v  the  jnirpose  of  affording  T>er- 
fect  draina.iL^e.  the  head,  neck  and  top  of  the  great  trochanter  should  be 
resected. 

ACUTE  ARTHRITIS  OF  THE  KNEE. 

This  j(»int  i<  fre(|uently  the  site  of  penetrating  wounds  in  consctpience 
of  which  it  hecomc^  infected.  It  may  also  become  mfected  hi  pyemia. 
i^onorrhea.  or  as  tlie  residt  ^A  «»perations.  The  infection  is  attendecl  with 
very  severe  pain,  liiirii   fever,  great  swelling,  marked  fluctuation   and   fre- 
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^quent  chills.  The  surface  of  the  joint  is  very  tender  to  the  touch,  the  leg 
^Js  flexed  upon  the  thigh,  and  the  limb  laid  upon  its  outer  side.  The  patient 
"Sweats  profusely  and  at  an  early  period  becomes  greatly  exhausted.     If 

-  the  process  is  allowed  to  continue,  the  pus  will  perforate  the  capsule  and 
invade   the   surrounding  structures.        The  patient  becomes   progressively 

-  weaker  and  is  likely  to  succumb  from  the  high  fever,  pain,  inability  to  sleep 
.  or  take  food,  and  septic  absorption. 

Prognosis. — Punctured  wounds  of  the  knee  joint  followed  by  infec- 
'  tion  are,  with  good  reason,  greatly  feared  by  the  profession;  and  as  a  rule 
unless  promptly,  energetically  and  properly  treated,  end  in  death. 

Treatmkxt. — In  cases  in  which  the  symptoms  are  not  especially  severe, 
'  the  joint  may  be  drained  by  making  lateral  incisions  on  each  side  above 
and  below  the  patella,  and  just  in  front  of  the  popliteal  space,  and  intro- 
ducing through-and-th rough  drainage  tubes.  The  joint  cavity  is  then  thor- 
'  oughly  irrigated  two  or  three  times  a  day,  or  constant  irrigation  may  be 
practised  for  an  hour  several  times  each  day.  In  cases  in  which  the  infec- 
tion is  severe  and  progressive  the  joint  should  be  completely  laid  open  by 
a  transverse  incision  extending  across  the  top  of  the  joint  from  one  ham-^ 
string  tendon  to  the  other.  The  patella  is  either  divided  or  removed.  The 
lateral  and  crucial  ligaments  are  divided  and  a  lateral,  perpendicular  in- 
cision made,  freely  exposing  the  bursa  beneath  tlie  quadriceps.  The  joint 
is  now  laid  wide  open  by  tlexing  the  leg  to  a  right  angle  with  the  thigh, 
thoroughly  washed  out  with  a  mild  antiseptic  and  the  joint  and  bursa  be- 
neath the  quadriceps  lightly  packed  with  iodoform  gauze,  the  limb  being 
held  in  this  flexed  position.  The  dressings  are  removed  and  the  surfaces 
thoroughly  irrigated  two  or  three  times  in  each  twenty-four  hours,  while 
in  very  severe  cases  constant  irrigation  may  be  practised.  If  the  case  is 
taken  sufficiently  early,  there  is  scarcely  any  difficulty  in  controlling  the 
most  virulent  infection  by  this  method,  as  the  entire  joint,  with  its  pockets, 
is  fully  exposed,  l^'ollowing  this  process  it  is  practically  impossible  to  secure 
any  subsequent  motion  in  the  joint,  the  first  thought  being  to  save  the 
patient's  life,  and  second  to  preserve  the  limb. 

When  infection  is  under  control  and  the  surfaces  of  the  bone  covered 
with  healthy  granulations  the  i)atient  should  be  anesthetized,  the  articular 
cartilages  removed  and  the  surfaces  of  the  'Done  freshened  with  a  curette. 
The  limb  is  then  straightened  and  the  deeper  ])ortions  of  the  wound  united 
with  buried,  chromicized  catgut,  and  the  superficial  with  silkworm  gut. 
])rovision  being  made  for  drainage.  lM)ll()wing  this  a  large  dressing  is 
placed  over  the  knee  and  held  in  jjosition  bv  a  bandage;  then  a  jx^sterior 
splint  is  applied  to  retain  the  limb  in  extension  and  to  immobilize  the  knee 
and  secure  bony  union.  The  results  of  this  ()])oration  are  very  satisfactory, 
considering   the   gravity   of   the   condition. 

ACUTE  ARTHRITIS  OF  THE  ANKLE. 

This  joint  is  seldom  the  site  of  acute  sci)tic  arthritis.     The  joint  is  dif- 
ficult of  pr{>per  drainage   without    the   removal   of  one   of   the   malleoli  or 
"*  e  astragalus.     If  the  i)rocc>s  is  not  readily  controlled  an  am])utation  may 
necessarv. 
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iodide  of  potash  may  be  given  internally.  Locally  belladonna  ointment 
with  ichthyol  may  be  applied.  In  especially  severe  cases  chalk  stones  may 
be  exposed  by  incision  and  curetted  away;  or  it  may  become  necessary  to 
resect  the  joint. 

PYEMIC  SYNOVITIS. 

In  case  of  pyemia  a  joint,  or  joints,  not  infrequently  become  inflamed 
in  consequence  of  the  lodgement  therein  of  infected  emboli. 

Symptoms. — The  pain  is  usually  not  severe,  although  the  joint  may 
rapidly    fill    with    pus. 

Treatment. — The  treatment  should  consist  in  early  and  free  incision, 
and  the  joint  should  then  be  washed  out  and  drained.  If  untreated  disor- 
ganization is  likely  to  occur. 

ARTHRITIS  DURING  TYPHOID  FEVER. 

During  or  following  typhoid  fever  one  or  more  joints,  especially  the 
shoulder  and  hij),  may  become  inflamed.  Ihe  process  may  be  attended 
with  little  or  no  pain  and  slight  effusion,  or  the  symptoms  may  be  acute 
and  the  effusion  pronounced.  Suppuration  is  rare,  but  may  occur.  The 
articular  cartilages  may  be  more  or  less  destroyed  and  the  joint  become 
subsequently  ankyloscd. 

In  the  treatment  the  hip  joint  should  be  protected  from  dislocation  by 
extension  and  external  rotation.  If  the  amount  of  effusion  in  either  joint 
is  considerable,  it  may  be  aspirated.  If  snpj)uration  occurs  the  joint  should 
be  incised. 

ARTHRITIS  DUE  TO  ONE  OF  THE  ERUPTIVE  DISEASES. 

Acute  inflammation  of  one  or  more  joints  occasionally  occurs  during 
the  course  of  one  of  the  exanthcmatous  diseases,  scarlet  fever,  small-j>ox 
or  measles.  The  inflammation  at  times  runs  a  severe  course,  and  is  fol- 
lowed by  more  ur  less  ankylosis.  During  the  acute  inflammation  the  joint 
should  be  immobiHzed  and  antiseptic  compresses  or  ice  ap])lied.  li  pus 
forms  a  free  incision  should  he  made.  If  tlie  process  becomes  chronic, 
counter-irritation,  mae^^age  and  local  hot  air  baths  may  be  used. 

PNEUMOCOCCAL  ARTHRITIS. 

During  the  course  of  an  nttack  of  pneumonia  or  at  other  times  one  or 
more  joints  may  become  inflamed  as  the  result  of  pneumococcal  infection. 
The  process  may  be  an  acute  or  chronic  synovitis  witli  effusion,  or  an 
arthritis  with  distension  of  the  joint  with  \n\<.  The  joints  of  the  upper 
extremity  are  more  fre(|ueritly  inflamed  than  those  (^i  the  lower. 

The  symptoms  are  those  common  to  int]am!iiations  of  the  joints  from 
other  causes. 

The  treatment  consists  in  immobilization  of  the  joint  with  incision  if 
suppuration  occurs. 

GONORRHEAL  ARTHRITIS. 

During  the  course  of  a  gonorrhea,  eitlier  in  the  male  or  female,  one 
or  more  joints  may  become  acutelv  inflamed.     The  knee,  ankle,  wrist  and 
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nietacariHvphalangeal  joints  are  those  most  frequently  involved.  The  pro- 
cess usually  iKCurs  during  the  decline  of  a  gonorrhea,  that  is,  during  the 
third  week,  altlunigh  the  infection  may  occur  during-  any  period  and  in- 
volve any  joint  in  the  Ixiily.  The  gonococci  or  their  toxins  are  carried  by 
the  circulation  from  the  primary  seat  of  the  disease,  to  the  joint,  where  in- 
fection occurs  and  intlammation  follows. 

The  process  is  characterized,  first,  by  the  presence  of  gonorrhea,  sec- 
oml.  by  the  infection  i^i  one  or  more  joints,  and  third,  by  the  acuteness  of 
the  inHammaiion. 

Symptoms  anh  Loirse. — Usually  during  the  dech'ne  of  gonorrhea, 
ami  often  in  wv^men  fi^llowing  childbirth,  or  a  miscarriage,  the  patient  is 
suddenly  seized  with  intense  j^ain  in  the  knee,  ankle,  or  joints  of  the  wrist 
and  hand.  These  joints  become  swollen,  exquisitely  tender  to  the  touch, 
and  fixed,  the  patient  not  tolerating  the  slightest  motion.  The  constitutional 
symptoms  are  markeil.  There  is  high  fever,  often  chills,  loss  of  appetite, 
inability  to  sleep,  and  progressive  weakness.  The  process  inay  be  confined 
to  the  synmial  uKMnbranes  anil  furm  a  synovitis,  but  more  frequently  all  the 
srructure>  oi  the  \o\m  are  involved,  c< instituting  an  arthritis.  The  exudate 
may  be  sennis  anil  distend  the  ca])sule ;  or  plastic  and  lead  to  numerous 
adhesions  and  partial  ankylosis:  or  jnirulent  and  cause  more  or  less  destruc- 
tion oi  the  articulation.  The  nuu^^cles  of  the  limb  show  earlv  and  niarketl 
atroj)hy.  The  intlammation  i^>ual!y  continues  for  several  weeks  before  it 
can  be  gotten  under  control. 

DiAr.Nosis.—  The  |>aiicnt  n^.ay  deny  gonorrheal  infection,  but  the  oc- 
currence oi  an  acute  arthritis  confined  to  one  large  or  a  few  small  joints. 
and  alien. led  with  excruciating  pain,  should,  in  the  absence  of  other  assign- 
able cause,  be  Cinisidere  1  iionorrhcal. 

rRrr.Ni  SIS.-  Tlu'  atYccted  joint >  are  likely  to  Ix?  stiff  for  a  long  time, 
and  partial  ankyl«»si>  may  ensue  and  In^ctune  permanent.  If  mixed  infection 
takes  place,  destruction  t»i  tlie  joint  will  follow  and  may  necessitate  re- 
^ection. 

'Trkaimi.n  r.  - /''t-(//;;/t''.'/  i>*  the  CuniorrJicit.  If  there  is  a  stricture 
this  mav  W  dilated,  althoiiiih  under  i»rdinary  conditions  local  treatment  of 
the  urethra  i<  c«>ntraiiu!icated.  as  the  use  oi  injections,  or  the  passage  of 
a  sound.  i>  likely  to  he  t"t»llowctl  by  an  aggravati<'>n  of  the  joint  inflamma- 
tion, huornally.  s:il«>l.  in*otr«>nin  or  sandalwood  lul  should  be  administered. 
.\t  the  san;e  timr  the  patient*-  diet  -hniihl  he  restricted,  butcher's  meat  and 
stinnilanls  being  av<»itleil. 

V  twit  men!  of  the  lnrhi)ncd  Joints. —  It  the  |>osition  of  the  joint  is 
faulty  the  patient  -h<»idd  he  ane-thetize<l  and  correction  made  so  as  to  se- 
cure the  n:nsi  serviceable  linih.  if  ank\h>sis  occurs.  The  joint  or  jfiint^ 
intlanicd  >h«nild.  after  the  c»>rrect!!»n.  he  c >vered  with  a  compress  and 
bandage  and  then  iinnh'hilizeil  muil  >^iich  time  as  the  acute  symptoms  have 
>id)si(kd.  The  I'ier  ireainK'^a  may  {\\>o  he  ])raclised,  an  elastic  bandage 
being  a])])lied  ahi »vc  the  joint  f«)r  half  an  h<»ur  or  an  hour,  night  and  mc)rn- 
ing,  for  the  i.iirjH.se  of  producing  a  ]>assive  h\])eremia.  This  treatment  at 
limes  >eems  to  relieve  the  j>ain  and  c.it  short  the  course  of  the  intlannna- 
tion.  In  j;ersi>tenl  and  aLigravated  ca>es  the  j«»int  may  be  opened,  washed 
out  wiih  a  niihl  antiseptic  ^olnti«  n  an.!  <lrained.     I  Hiring  the  decline  of  the 
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inflammation  counter-irritation  by  means  of  tincture  of  iodine,  ichthyol, 
small  blisters,  or  the  actual  cautcr\%  mav  be  resorted  to. 

AETHBITIS  DUE  TO  CYSTITIS. 

In  old  men  with  enlarged  prostate  and  residual  ammoniacal  urine, 
the  bladder  usually  becomes  severely  involved  and  the  urine  constantly 
loaded  with  pus.  In  this  class  of  cases  acute  inflammation  of  several  of 
the  joints  of  the  extremities  frequently  occurs.  In  fact  so  many  of  the 
joints  of  the  extremities  become  inflamed  as  to  simulate  acute  articular 
rheumatism.  Salicylates,  however,  have  no  effect  upon  the  course  of  the 
inflammation.  The  inflammation  of  the  joints  is  caused  by  the  absorption 
of  the  pyogenic  microorganisms,  and  more  especially  their  toxins,  from  the 
bladder,  and  their  implantation  within  the  joints.  These  patients  often 
suffer  several  attacks  of  acute  arthritis  every  year,  the  attacks  continu- 
ing for  days  or  weeks,  depending  on  the  treatment.  The  attacks  always 
occur  when  the  cystitis  and  the  amount  of  pus  in  the  urine  are  most  marked. 

Trkatmknt. — During  an  attack  urotropin  or  salol  should  be  given 
and  the  bladder  washed  out  each  day  with  an  antiseptic  solution.  Inflam- 
mation in  the  joints  will  subside  as  soon  as  the  condition  of  the  bladder  is 
improved.  The  joints  should  be  enveloped  in  flannel  or  wool  and  kept 
warm.  As  soon  as  the  attack  has  subsided,  if  the  conditions  are  favorable, 
the  bladder  should  he  drained  and  the  prostate  removed. 

TTTBERCTJLAR  DISEASE  OF  JOINTS-TTTBEECULAE  AETHEITIS. 
rWHITE  SWELLING.    STEUMOUS  AETHBITIS.^ 

The  bacilli  of  tuberculosis  are  usually  either  implanted  within  the 
epiphyseal  ends  of  the  bones,  or  in  the  synovial  membrane.  The  bacilli  may 
reach  the  bone  or  synovial  membrane  through  the  circulation, 
through  an  external  wound  or  abrasion,  from  the  periosteum,  or 
from  the  tendon  sheaths  or  adjacent  bursa\  In  children  the  process  most 
frequently  is  osteal,  or  commences  in  the  ei)iphysis  and  extends  from  there 
through  ihc  articular  cartilage  to  the  joint  cavity,  while  in  adults  the 
synovial  membrane  is  frecjuently  first  affected. 

Cai'sks. — The  immediate  cause  is  the  implantation  of  the  bacilli  of 
Koch  in  tissues  which  are  favorable  to  their  growdi  and  multiplication. 
The  predisposing  causes  are  an  inherited  or  accjuired  general  or  local  weak- 
ness, and  a  lessening  of  the  \itality  and  |)ower  of  resistance  of  the  tissues. 
Many  patients  inherit  a  predispositicni  to  tuberculosis,  in  that  some  one  or 
more  of  their  immediate  ancestors  have  suffered  from  the  disease.  Others 
acquire  this  predisj)ositi(-'n  in  conse(iuence  of  poor  food,  overwork,  haemor- 
rhages, exhausting  discharges  or  had  h\gienic  surroundings.  Local  injury 
and  chronic  intiammation,  by  lessening  the  vitality  of  the  tissues,  favor  the 
occurrence  of  tulRTcnlar  infection. 

Pathoi.ocu"  \L  Anatomy. — When  tlie  bacilli  of  tuberculosis  reach  the 
synovial  membrane,  whether  ])rimarily  imj)lante(l  therein,  or  in  the  epiphysis, 
they  cause  by  their  growtli  and  nnilliplication  liyperemia  from  irritation, 
and  the  formation  of  nodules  or  tubercles.  These  tubercles  are  situated 
within  the  membrane,  and  are  at  first  discrete,  but  subse(|uently  may  coalesce 
and  form  caseous  masses  which  break  down  an<l  discharge  their  contents 
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into  the  cavity  of  the  joint.    Coincident  with  the  multiplication  of  the  bacilj 
and  tlie  formation  of  tuberculosis,  the  synovial   membrane  becomes  thick- 
enecl,  (tdcniatous  and  finally  in  part  converted  into  g^ranulation  tissue.    The 
frinj^cs  of  this  membrane,  formed  in  part  of  granulation  tissue,  spread  over 
and  become  adherent  to  the  articular  cartilages.      This   granulation  t:-?uc 
grows  into  and  erodes  the  cartilages,  and  when   they  have  been  peri'.»rated 
it  si)reads  out  on  the  surface  of  the  bone,  arresting   the  nutrition  of  the 
cartilages   and   causing  them   to  become   necrosed,    often    in    large  flakes. 
In  a  similar  manner  the  ends  of  the  bones  are   invaded   and  made  r-ju^h 
and  carious.    The  hyj)eremia.  inflammatory  exudate,  formation  of  tubercules 
and  growth  of  granulation  tissue  in  severe  cases   are   nc^t  confined  lo  the 
synovial  membrane,  articular  cartilages  and  ends   of   the   bones,  but  atfea 
all  of  the  structures  of  the  joint,  even  the  overlying-  tissues.     The  capsular 
and  other  ligaments  become  involved,  softened  and  relaxed,  making  partial 
or  com])lete  ilislocation  i)ossible.     The  tendon    sheaths,    connective  tissue, 
and  even  skin  may  become  implicated.     Fistul?e  may   form,  connecting  \nih 
tlu*  joint  cavity  and  with  carious  bone.     As  the  result  of  the  inflammation, 
hyperemia,  the  inflammatory  exudate,  erosion  of  the  cartilages,  the  exfolia- 
tion of  tiie  endothelial  cells  lining,  the  symn'ial  membrane,  and  the  caseation 
and  breaking  down  of  the  tubercules,  the  joint  becomes  more  or  less  filled 
with  tubercular  j)iis.     Jn  cases  in  which  the  destruction  of  tissue  is  slight, 
the  thiid  may  be  (iiiite  clear  and  serous  in  character. 

I'nder  favorabU'  ccMiditions  the  course  of  the  disease  mav  be  arre>teii 
at  any  staii^e,  and  resoliuion.  occur. 

SvMi'ioMs  AM)  (LiNUAL  liisTORV. — Tubcrctilar  arthritis  is  most  fre- 
cjtu-ntly  encotmtered  in  chiUlhood  and  in  yotmg  adults,  although  no  |>erio(i 
of  life  is  entirely  exi-nipt.  The  process  usually  comes  on  most  insidiouslv. 
in  a  wrak.  anemic.  (Kbilitated  individual.  It  may  or  mav  not  have  l)een 
f)rt'cc(K'd  by  a  trauma.  Primarily  there  will  be  some  limitation  of  motion. 
slii^du  pain,  scared}  (»l)sorvable  swelling,  and.  if  the  joint  is  in  one  of  the 
lower  c'xtreniitic"^.  cnrnmcncing  lameness.  As  the  infection  and  intlamma- 
tit  n  pr<»i;re>^.  all  of  tbrse  svmptoms  increase.  The  pain  becomes  pro- 
nounced, the  lamcnrss  marked,  and  the  swelling  decided.  The  muscles 
about  the  joint  are  then  in  a  state  i^\  contraction,  and  the  joint  fixed  in  the 
position  which  give<  the  c^-ealest  ease.  The  subcutaneous  fat  alx^ve  and 
i)elow  the  joint  disaj^pears  and  the  nuiscles  atro|)hy.  This  exaggerates  the 
real  swelling  and  produces  a  sj^in<lle-shaped  jcMnt.  The  skin  is  not  dis- 
colored, but  slit^htly  tender.  It  the  swelling  is  pronounced  and  ilue  to  a 
severe  jnirulent  or  serous  exitdate.  there  will  be  tluctuation.  If  the  swelling 
is  due  iti  lariie  measitre  to  the  formation  of  granulation  tissue,  the  joint 
will  be  doughy  atid  import  a  sense  of  semi-fluctuation.  In  consequence 
of  the  hyj)eremia  and  patholoLcical  chaiiges  going  on.  the  affected  ioiiit 
is  much  warmer  than  its  fellow.  During  the  c<.)urse  of  a  tubercular  arthritis 
there  are  frecpient  exacerbati(jns  in  which  the  symptoms  become  more  acme. 
There  is  usually  a  slight  evening  rise  of  temperature.  The  patient  has  an 
indilierent  appetite.  sleej)s  pc^orly  and  loses  flesh. 

DiA(;xosis.--This  will  rest  u])on  the  following  considerations:  A 
single  joint  becomes  chronically  inflamed,  but  without  assignable  cau-e.  in 
a  young,  anemic,  debilitated  individual.     The  inflammation  is  usual Iv  situ- 
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ated  in  one  of  the  large  joints.  The  process  creeps  upon  the  patient  very 
slowly  and  muscular  atrophy  is  marked,  the  joint  is  spindle-shaped,  and 
there  is  usually  a  slight  rise  of  temperature  in  the  afternoon. 

Prognosis. — This  is  always  serious,  but  if  the  patient  is  seen  early 
and  can  be  placed  under  the  most  favorable  surroundings  and  under  proper 
treatment,  the  process  may  be  arrested,  a  cure  affected  and  a  movable  joint 
secured.  If  the  patient  is  not  seen  early,  and  the  conditions  are  less  fav- 
orable, ankylosis  or  destruction  of  the  joint  will  occur.  A  great  many  of 
these  patients  die  at  or  about  puberty,  as  the  result  of  local  or  general  tuber- 
cular infection. 

Treatment. — The  patients  should  be  placed  under  the  very  best  pos- 
sible hygienic  surroundings.  They  should  be  kept  in  the  sunlight  and  open 
air  as  much  as  possible.  The  appetite,  if  necessary,  should  be  improved  by 
tonics,  and  they  should  be  urged  to  take  as  much  nourishment  as  is  pos- 
sible, and  especially  milk  and  fresh  eggs.  A  quart  of  milk  and  two  or 
three  raw  eggs  each  day  will  be  a  great  help  to  any  patient  suffering  from 
joint  tuberculosis.  Fats,  such  as  pork,  codliver  and  olive  oil,  are  also  very 
serviceable.  Carbonate  of  guaiacol  may  be  administered  with  advantage. 
The  joint  implicated  should  be  immobilized,  under  pressure,  and  if  the 
articular  cartilages  are  involved  extension  should  be  made.  If  there  is 
hydrops,  the  joint  may  be  aspirated.  If  pus  is  present  a  clean  incision  under 
antiseptic  precautions  should  be  made.  \n  addition  to  immobilization  and 
pressure,  injections  of  iodoform  cnuilsion  (ten  parts  of  iodoform,  twenty 
parts  of  sterilized  water,  and  seventy  parts  of  sterilized  glycerin),  may  be 
practised  in  joints  when  the  swelling  is  made  up  largely  of  granulation 
tissue.  From  a  dram  to  an  ounce  of  this  emulsion  may  be  injected  at 
intervals  of  one  or  two  weeks. 

Bier's  Treatment.  In  all  cases  of  tubercular  joints  the  Bier  treatment 
should  be  given  a  fair  trial,  lis  actual  value  has  not  perhaps  been  fully 
determined,  but  in  many  cases  it  seems  to  act  most  beneficially. 

Arthreetomy.  In  cases  where  the  cartilages  are  partially  destroyed, 
the  ends  of  the  bone  carious,  and  pus  is  ])resent,  free  incision  should  be 
practised,  and  all  of  the  diseased  structures  removed  by  curettement,  and 
the  joint  subsequently  drained.  If  the  destruction  of  tissue  is  considerable, 
excision  should  be  practised. 

TUBERCULAR  DISEASE  OF  SPECIAL  JOINTS. 

The  shoulder  joint  is  more  frefjuenlly  affected  in  adults  than  in  chil- 
dren. The  i)rocess  usually  commences  in  the  head  of  the  bone  and  extends 
from  this  i)oint  to  the  synovial  niemhrane.  If  ])us  forms  it  may  extend 
along  the  bicipital  grc^ove,  or  reach  the  surface  in  front  or  behind  the  deltoid 
muscle. 

A  form  (U*  tubercular  intlanimatioii  known  as  caries  sicca  is  most  fre- 
quent at  the  shoulder  joint  in  adults.  In  this  variety  there  is  little  or  no 
effusion  into  the  joint,  but  an  overgrowth  of  granulation  tissue  w^hich 
erodes  and  destroys  the  head  of  the  hone.  The  joint  is  excessively  painful, 
fixed  and  shrunken.  The  ir.nscles  undergo  early  and  marked  atrophy. 
There  is  little  constitutional  <listnrl)ance  other  than  weakness.  The  treat- 
ment is  usuallv  excision. 


i»  seen  cuiy.  In 
ftvuMTj  WMoml  iafaiiuw  At  «Mbc  ie^  aro  qiBLklj  br^coancs  sensitm 
and  Ae  jum  nzrkBdlj  awoBtn.  ■hema  m  osteal  kifectsoa  iIk  pam  is  con- 
fined to  ifac  end  of  the  bone,  and  iIk  prrimw—  furHjJn^  tbc  node  and  mr- 
TOipaaAag  in  »«  periiap»  lo  ilie  tip  oi  Ae  faiger.  Tins  ax«a  is  very  sensi- 
Ttvc  and  pefitapt  swoBtn.  The  jontt  ncimins  bre  in  iti  mocioas  naiiil  sodi 
time  as  the  node  dnU  hate  pcrlocaaed  the  amo^br  cartOagc  nod  infected 
tiie  cTBovial  uienibrane.  It  ts  ofien  pos^ic  in  osteal  Cnbeindosis  to  locate 
the  iKide  before  it  has  perforsMd  the  artknlar  anSage,  by  the  pain  nidun 
llic  bone  and  cinnnniCTibed  tcodcniess  of  the  piTwmi.uiiL.  It  j-m*  abo  be 
liiililiiliiH  br  the  X-fav.  Wben  the  ifiagnoKf  of  o«tenl  tiibercukieis  is 
cstabfobed.  an  incisicn  sbo«dd  be  made  doini  to  and  tfarot^fa  the  scnsitiTe 
afca  of  pcriostcinii.    The  c<wnpact  bone  is  chiseled  away,  and  the  cancellated 
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rnected  «bo«  )anR.  ihowtns  tabercular  caH«^. 


structure  corresponding  to  and  tncloding  the  node  removed  witli  a  curette. 
The  tract  is  then  drained  with  a  »-ick  uf  iorlotonn  gaoic  and  allowed  to 
close  by  the  formation  of  granulation  tissue.  In  tubercular  inflammatitin  of 
the  elbow  joint  the  arm  should  be  immobilized  at  a  right  angle  under  pres- 
sure and  passive  h>-peremta  practised  according  to  Bier's  metho<i.  If  the 
inflammation  progresses  in  spite  of  this  treatment,  and  especially  if  pus 
form*,  free  incision  or  resection  of  the  joint  should  be  undertaken.  Fol- 
lowing resection  a  functionally  good  ann  is  practically  always  obtained. 

TUBERCUL&S  THFLAIDIATIOM  OF  THE  WEI8T. 

At  the  wrist  tubercular  disease  is  not  infrequent.  It  is  usually  diffu^ 
an4  affects  the  synovial  membranes  of  several  joints  as  well  as  a  number 
4.i  lilt  bones.  The  process  may  commence  in  the  lower  end  of  tlie  raJius. 
'  Oil-  overlying  tendon  sheaths,  in  the  carpus,  or  in  the  s>iiovial  ment- 
:n>.  The  twist  becomes  fixed,  painful  and  swollen,  the  latter  especially 
■:j  ihc  dorsum.  If  the  condition  is  allowed  to  progress,  fistulx  form 
Hi     ri  ilii-  dorsum  leading  from  the  carious  hone  (Fig.  42*))- 
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Treatment. — In  the  treatment  the  hand  and  the  wrist  should  be  fixed 
under  pressure  and  passive  hyperemia  practised.  If  the  inflammation 
progresses  atypical  resection  should  be  resorted  to  early  in  the  course  of 
the  disease.  Otherwise  amputation  may  be  necessary.  In  atypical  resec- 
tion the  incisions  should  conform  in  direction  to  that  of  the  tendons.  If 
the  resection  is  done  early  and  under  favorable  conditions  it  often  gives  a 
very  useful  joint.  In  less  favorable  cases  the  hand  will  be  deformed,  weak* 
flail-like  and  require  support. 

TUBEBCULAE  DISEASE  OF  THE  HIP.     TMOBBUS  COXAE-    TXJBEBCTTLAE 

COXITIS.; 

This  process  usually  commences  in  the  head  of  the  femur,  although 
in  a  considerable  number  of  cases  it  has  its  origin  in  the  acetabulum.  Mor- 
bus coxae  is  usually  a  disease  of  childhood.  It  may,  however,  occur  in 
adults  or  even  after  middle  life. 

Clinical  Histology\ — Early  Symptoms.  The  affection  may  begin 
abruptly,  but  in  the  great  majority  of  cases  its  onset  is  gradual  and  insid- 
ious. The  child  limps  slightly  in  the  morning  after  getting  out  of  bed^ 
and  there  is  some  slight  stiffness  of  the  limb.  The  weight  of  the  body  is 
borne  perhaps  on  the  ball  of  the  foot,  rather  than  on  the  heel.  While 
the  child  is  at  play,  or  in  the  evening,  the  lameness  may  disappear,  or  is 
less  noticeable  than  in  the  morning,  in  a  short  time,  if  the  child  is  exam- 
ined carefully,  it  will  be  seen  that  although  it  runs  about  there  is  a  decided 
limp.  The  limb  is  flexed  slightly  at  the  knee,  abducted,  rotated  upwards 
and  seemingly  elongated.  The  pelvis  is  also  slightly  tilted  toward  the 
affected  side.  During  this  stage  there  is  some  limitation  in  the  motion  of 
the  joint.  The  adductions  are  often  tense,  and  full  abduction  is  not  pos- 
sible and  is  painful.    Adduction  and  flexion  may  also  be  limited. 

Lameness.  At  first  this  is  scarcely  i)erceptible,  but  as  the  case  pro- 
gresses the  lameness  becomes  marked,  and  the  child  is  often  disinclined  to 
vyalk. 

Pain.  During  the  early  course  of  the  disease  pain  is  either  slight  or 
absent,  but  as  the  disease  adyances  the  ])ain  becomes  pronounced  and  is 
principally  felt  during  the  early  stages  over  the  internal  surface  of  the 
knee.  This  is  in  conse(juence  of  the  distribution  of  the  obturator  nerve, 
and  it  often  causes  the  surgeon  to  overlook  hip-joint  disease  and  to  think 
that  there  is  some  pathological  process  going  on  in  the  knee,  l^ter  in 
the  course  of  the  disease  the  pain  often  becomes  very  severe  and  is  then 
situated  largely  at  the  hip.  in  the  later  stages  it  is  increased  by  any  motion 
at  the  joint.  In  consequence  of  this  pain  the  child  tries  to  avoid  motion  of 
the  joint,  and  while  getting  into  bed,  and  during  other  movements,  it  often 
lifts  and  su])]>()rts  the  lame  leg  by  |)lricing  the  foot  of  the  sound  leg  behind 
the  calf  of  the  other. 

Xighf-Crics.  As  soon  as  the  articular  cartilages  are  seriously  in- 
volved, spasmodic  muscular  contractions  occur  in  the  limb  as  the  child 
is  dropping  off  to  sleep.  In  consequence  of  the  severe  pain  which  these 
muscular  contractions  cause,  the  child  awakens  with  a  scream.  With  in- 
volvement of  the  articular  cartilages  nuiscular  fixation  is  pronounced.     The 


H 


h" 


SURGICAL  AFFECTIONS  OF  THE  JOINTS  783 

muscles  of  the  limb,  and  especially  those  of  the  thigh,  undergo  early  and 
marked  atrophy. 

Deformity.  In  the  early  stage  the  limb  is  usually  in  the  position  of 
flexion,  abduction  and  outward  rotation.  During  this  stage  the  leg  seems 
elongated,  but  later  in  the  course  of  the  disease  the  limb  assumes  the  posi- 
tion of  adduction,  inward  rotation  and  is  shortened. 

Abscess  Formation.  In  a  considerable  number  of  cases  an  abscess 
forms.  This  is  usually  made  manifest  by  the  occurrence  of  a  circumscribed 
and  fluctuating  swelling  situated  in  front  of,  or  behind,  the  joint.  If  the 
abscess  is  allowed  to  go  untreated  it  will  open  spontaneously.  The  patient 
may  then  seem  to  improve  for  a  time  in  consequence  of  the  relief  of  tension, 
or  may  grow  markedly  worse,  as  the  result  of  mixed  infection. 

Shortening.  As  a  result  of  persistent  muscular  contraction,  the  de- 
struction of  the  head  of  the  bone,  and  the  enlargement  of  the  acetabulum, 
the  limb  becomes  shortened.  The  shortening  may  be  but  the  fraction  of 
an  inch,  or  may  be  two  or  three  inches. 

General  Condition.  While  i)erhaps  primarily  the  child  may  seem  to  be 
in  good  physical  condition,  as  the  disease  progresses  it  becomes  weak, 
anemic,  debilitated  and  thin  in  flesh. 

Remissions.  In  the  early  stages  of  hip  disease  there  may  be  frequent 
remissions,  during  which  the  symptoms  abate  or  seemingly  disappear. 
These  apparent  remissions,  however,  are  of  short  duration,  and  are  fol- 
lowed by  a  return  or  increase  of  the  former  symptoms. 

Temperature.  A  child  with  hip  disease  usually  has  some  slight  rise 
in  temperature  during  the  afternoon.     This  rise  seldom  exceeds  100^  F. 

Diagnosis. — The  diagnosis  of  hip  disease  will  depend  upon  a  careful 
physical  examination  and  the  consideration  of  the  following  factors : 

Muscular  Spasm.  Practically  in  every  case  of  hip  joint  disease  there 
is  some  limitation  of  motion  dependent  upon  muscular  spasm.  In  endeavor- 
ing to  determine  this  fact,  the  child  should  be  placed  upon  a  hard  couch 
or  table,  and  the  limb  moved  with  gentleness  and  care,  but  in  every  direc- 
tion to  the  fullest  extent,  that  is,  in  flexion,  extension,  abduction,  adduction, 
and  rotation.  If  there  is  nuiscular  spasm,  some  one  or  more  or  perhaps 
all.  of  these  motions  will  be  restricted  and  painful.  If  motion  is  restricted 
10,  25  or  50  per  cent,  and  the  limb  is  carried  beyond  this  point,  the  pelvis 
will  go  with  it.  In  determining  the  limitations  of  motion,  comparison  should 
always  be  made  with  the  sound  limb.  If  the  limb  can  be  moved  to  the 
fullest  extent  in  every  direction  and  without  pain,  hip-joint  disease  may 
be  excluded  (Figs.  430  and  431  )• 

Lafneness.  This  may  be  slii^ht  and  intermittent  in  the  early  stages,  but 
is  always  present.  However,  as  the  disease  progresses,  it  becomes  more  and 
more  pronounced  and  finally  very  marked,  the  child  often  being  unable  to 
walk  without  the  aid  of  crutches. 

Position  of  the  Limb.  In  consequence  of  muscular  contraction  the 
position  of  the  limb  is  alwavs  changed.  The  thigh  is  usually  flexed  upon 
the  abdomen,  and  either  abducted  or  adducted.  rotated  outwards  or  in- 
wards, and  apparently  lengthened  or  actually  shortened. 

Muscular  .Itropliy.  In  all  chronic  joint  diseases  the  adjacent  muscles 
atrophy.     This  is  especially  true  of  hi])-joint  disease.     The  muscles  of  the 
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thigh,  and  to  a  less  extent  those  of  the  calf,  undergo  marked  atrophy.  The 
circumference  of  the  thigh  is  usually  an  inch  or  two  less  than  that  of  the 
sound  limb. 

Sii'clling.  There  is  usually  more  or  less  swelling  in  the  joint  when 
the  disease  is  well  established.  This  swelling  may  be  due  to  the  gTo\iih 
of  granulation  tissue,  to  serous  exudate,  or  to  the  formation  of  pus.  If 
pus  forms  the  swelling  is  usually  pronounced.  The  swelling^  is  often  most 
marked  in  front  of  the  neck  and  at  the  base  of  the  scarpis  triangle. 

Pain.  During  the  early  course  of  the  disease  the  pain  may  be  slight 
or  even  absent.  But  as  the  inflammation  progresses  the  pain  becomes 
pronounced  and  is  situated  in  the  knee  joint,  on  the  inside  of  the  knee,  or 
in  the  hip. 

The  diagnosis  will  then  rest  upon  the  muscular  spasm  and  fixity  of 
the  joint,  the  lameness,  muscular  atrophy,  position  of  the  limb,  swelling 
and  pain. 

Pko<;nosis. — The  mortality  of  hip  joint  disease  has  been  held  to  be 
about  30  per  cent.,  while  in  those  who  live  there  usually  is  more  or  less 
deformity,  with  partial  or  complete  loss  of  motion.  In  a  very  small  per- 
centage of  the  cases  a  perfect  functional  result  is  attained.  Two  or  three 
years  are  usually  required  in  the  treatment,  while  the  joint  may  need  protec- 
tion for  a  year  or  two  longer. 

Treatment. — In  the  early  stages  the  patient  may  be  confined  to  the 
berl  and  the  joint  immobilized,  preferably  by  a  Thomas'  hip-splint,  while 
sufficient  traction  is  made  by  weight  and  pulley  to  overcome  the  intiscular 
<pasm.  If  deformity  exists  the  traction  must  be  made  in  accordance  with 
the  axis  of  the  limb.  The  patient,  as  soon  as  the  acute  s\Tiiptoms  have 
subsided  and  the  limb  has  been  brought  into  the  straight  position,  provided 
abscess  formation  has  not  occurred,  should  be  gotten  out  of  bed.  At  this 
time  the  weight  and  pulley  may  be  exchanged  during  the  day  for  a  long 
side-traction  splint. 

Complications.  When  abscesses  form  they  should  be  freely  incised  and 
drained  or  aspirated,  and  injected  with  an  iodoform  emulsion.  If  there  is 
destruction  of  the  head  of  the  bone,  pus  formation  and  perhaps  fistulae, 
resection,  atypical  or  typical,  and  more  or  less  complete,  is  required. 
Atypical  resection  may  he  carried  out  through  an  anterior  incision,  the 
capsule  opened  and  the  diseased  structures  removed ;  or,  complete  resection 
may  he  flone  thnm^h  a  posterior  incision. 

Deformity.  If  marked  anj^ular  deformity  with  bony  ankylosis  exists, 
proflucin*^  practically  j^aeat  shortening  and  lameness,  the  femur  may  be 
exposed  just  below  the  lesser  trocantcr  by  a  short  incision,  the  bone  divided 
with  a  sharp  bone  chisel  and  the  limb  straightened  and  immobilized  bv 
fixation  in  a  plaster-of-Paris  cast. 

TUBERCULAR  DISEASE  OF  THE  SACRO-IUAC  JOINT. 

Tubercular  disease  of  this  joint  is  infrequent.  When  occurrini^  the 
process  may.  however,  have  its  origin  either  in  the  synovial  membrane,  or 
in  the  bono — more  frecjuently  in  the  former. 

Symptoms  and  Cotrsk. — There  is  localized  pain  and  a  sense  of  weak- 
ness; in  the  limb.     The  pain  is  often  referred  to  the  gluteal  region,  or  ex- 
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Ills  of  the  limb  which  are  transmitted 
:!ic!it  limps.  Any  severe  contraction  of 
lu;  upon  the  crest  of  the  ilium,  causes 
i»\  the  pressing  of  the  crests  of  the  ilia 

:  lie  differentiated  from  sciatica  and  from 
■  tho  nerve  is  very  tender  and  the  pain  is 
v.'iii.     The  sacro-iliac  joint  is  free  from 

-  fixed,  the  hip- joint  cannot  be  moved  to 

■.luisdes  about  the  joint  are  in  a  state  of 

1ms  often  shortened  or  apparently  length- 

'.u'  joint  is  free  from  swelling"  or  tender- 

i-i.-^i-i  of  the  iUa  tv)gcther  will  be  without 

•.Ik-   vcTte])ra;  arc   diseased   there   will  be 

ri.  will  he  i)ain  in  tho  area  of  distribution 
i!ie  aiTected  region.  There  will  ordinarily 
'I  the  limb.  The  sacro-iliac  region  will 
;nid  the  crov/ding  of  the  crests  of  the  ilia 

considered   unfavorable.       Complete   re- 

i.nr  during  the  early  stages  under  proper 

..t'ler  suppuration  has  taken  place. 

.irly  stages  the  treatment  should  consist  in 

^  '>,  either  with  a  i)laster  cast  or  a  Thomas' 

.1]  condition  of  the  ])atient  as  much  as  pos- 

MTiiation  may  be  resorted  to.     If  pus  forms 

-iuu,  and  the  jnis  cavity  drained.     The  pus 

■illy  over  the  joint,  or  it  may  gravitate  into 

■'per  drainage  extremely  difficult. 

0SI8  OF  THE  KNEE-JOINT. 

I'S   more    fretpiently   affected   with   tubercular 
I  he  body.    The  process  may  commence  in  the 
v\er  end  of  the  femur,  or  ui)])er  end  of  the 
the  knee-joint   usually  occurs   in   childhood, 
•resented  by  slight   interference   with   motion, 
.•'.'."  and  flexion.     These  symptoms  i)rogress  in 
'M  is  markedly  fixed,  swollen  and  verv  i)ainful. 
•r  *^tarting  pains  during  the  night.     The  child  in 
'1  to  use  a  cane  or  crutches.  The  joint  often  fluc- 
■mdle-shaped.      The   muscles   above   and   below 
'liied.  while  the  skin  corresponding  to  the  swell- 
it-  veins  crossing  over  it  here  and  there  (white 
allowed  to  progress,  pus  may  form  and  be  dis- 
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\  *".  —.  ''\c:V.\:y  which  thev  have  isolated  from  the  aftVeuvI 

:':  :!:c;.   :nink  :r.ay  be  the  causative  factor  of  the  (hsease. 

\\  Anatomy. — The  cartila.ee  cells  proHferate.  the  caj)s!iles 
.c  cc*.!-  are  discharged  into  the  »'  "  '     "^Hc  matrix  iiiuler^'oes 
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fibrillary  change,  softens,  and  is  worn  away,  exposing  the  ends  of  the  bones. 
These  become  worn,  polished  and  sclerosed.  At  the  borders  of  the  joint 
there  is  an  over-pro<hiction  of  cartilage,  which  becomes  ossified,  producing 
irregular  thickenings,  (ostcophytrs  or  lippings).  The  synovial  membrane 
is  hyperemic.  thickened,  and  the  villi  often  hypertrophied.  These  villi  may 
become  ossified  and  later  detached,  producing  loose  bodies.  . 

Sy.MPTo.Ms  AND  CouRSE. — I.  ChroHic  Mono-Articular  Arthritis.  This 
form  usually  follows  an  injury  and  is  seen  in  persons  past  middle  life.  The 
joint  is  painful  and  creaks  on  motion.     There  is  little  or  no  swelling,  al- 


though the  ends  of  the  l>onu>  cnkirj^e.  Mr 
nounccd  after  rest,  and  the  pain  and  stilTncs; 
of  weather.  The  condition  oilen  proi-resse 
lutely  useless. 

2.     Chronic  Poly-.-lrliiiilitr  Arthrilis. 
curs  in  yonng  jrirls  nnd  in  ymmg  women. 
tack  of  acute  articular  rhenniatisni.  or  oec 
and  greatly  debilitaieil  in  cmseipience  of  i 


ntion  of  nmtion  is  most  pro- 
re  iifleii  increased  by  changei 
mtil  the  joint  becomes  abso- 

lis  form  most  frequently  oc- 
u-uallv  either  follows  an  at- 
;  iti  persons  who  are  anemic 
"isure.  overwork. and  mental 
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worry,  or  wlio  are  weakened  from  having  had  one  or  more  or  the  infewe 
diseases.  The  process  usiially  comes  on  quite  abruptly  and  witK-mt  »- 
signable  cause.  The  patient  experiences  severe  pain  in  one  tT  mure  ji'mti 
of  the  hand,  in  the  shoulder  or  knee.  The  joint  affected  becomes  sn.io! 
and  motion  is  painful.  Tlie  patient  is  unable  to  use  the  hand,  shiulikr  r 
knee.  If  the  process  begins  in  a  single  joint  it  quickly  spreads  to  «tlKr. 
and  is  often  symmetrical.  In  rheumatoid  arthritis  there  arc  trcqucol  n> 
missions  during  which  the  joints,  or  some  of  them,  return  practicaflj  to 
their  normal  condition,  and  then  without  apparent  cause  the  pri^iccss  rwnn 
more  vigorously  perhaps  than  before.  In  the  course  of  the  disease  nam- 
joints  are  attacked  which  subsequently  completely  recover.  The  (Ii*c»'c 
in  its  progress,  however,  soon  Iwcomes  permanently  fixed  upon  certiis 
articulations.  Frequently  these  are  the  small  joints  of  the  fingers  or  (he 
joints  of  the  wrist,  and  as  a  rule  both  hands  will  be  jniplicaird,  or  b^tb 


Fig.  ^  33.— Re -reeled  ends  of  libia  ami  femur,  sliowiiig  caries  and  cavtiie?. 

knees,  ankles  or  shoulders  are  affected.  In  fact  any  of  the  joints  of  fl* 
body  may  become  affected,  even  the  tempero-m  axillary  and  vertebral  jointSu 
The  joints  become  stiff  and  quite  painful,  the  ends  of  the  bones  enUi^ 
and  nodular  (Heberden's  nodes'). 

The  disease  is  extremely  chronic,  but  progressive,  the  patient  becom- 
ing severely  crippled  and  also  bedridden.  Constitutionally  there  arc  bat 
few  symptoms  other  than  general  weakness.  There  may  be  very  sli^t 
fever. 

3.  Acute  Poly-Articular  Arthritis.  This  form  usually  attacks  youns 
women  or  girls.  The  process  comes  on  suddenly  with  fever  and  often  fed- 
lows  some  one  of  the  infectious  diseases.  The  joints  of  the  hands  or  feet 
are  most  frequently  involved.  Later  the  process  may  spread  to  the  larger 
joints  of  the  extremities,  which  arc  usually  swollen  as  the   result  of    a 
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synovial  effusion.    At  a  later  stage  the  ends  of  the  hones  become  thickened. 

The  progress  of  the  disease  is  slow  and  may  become  arrested  as  the 
result  of  treatment. 

Diagnosis. — The  diagnosis  of  rheumatoid  arthritis  is  usually  not  diffi- 
cult. The  sudden  onset,  the  chronicity  of  the  process,  the  number  of  joints 
involved,  the  stiffness,  pain,  creaking  and  enlargement  of  the  ends  of  the 
bones,  present  a  fairly  characteristic  picture.  Added  to  this  are  the  further 
facts  that  the  process  usually  occurs  in  young,  debilitated,  weak,  anemic 
females  with  wrecked  nervous  systems.  These  young  women  often  have 
been  overworked,  or  perhaps  employed  in  basements,  and  have  had  too 
much  care  and  responsibility.  The  process  may  also  come  on  following 
overwork  at  school.  One  very  marked  characteristic  of  the  disease  during 
Its  early  stages  is  that  it  passes  from  joint  to  joint,  finally  settling  upon 
one  or  more  joints  permanently. 

Prognosis. — This  is  usually  unfavorable.  The  disease,  if  once  well 
established,  usually  progresses  until  the  patient  is  a  helpless  cripple.  This 
is  especially  true  if  a  number  of  joints  are  implicated.  If  the  case,  how- 
ever, is  seen  during  the  early  stages  and  properly  treated,  the  disease  can 
often  be  arrested,  or  even  perhaps  cured. 

TRE.ATMENT. — The  patient  should  give  up  mental  work  and  be  re- 
lieved from  all  care  and  mental  worry.  The  hygienic  surroundings  should 
be  faultless  and  if  possible  the  patient  should  live  in  a  warm  climate,  and 
jjreferably  in  the  country.  The  appetite  should  be  improved  and  as  much 
rest  and  sleep  as  possible  secured.  Cold  and  dampness  are  also  prejudicial 
and  should  be  avoided.  In  the  local  treatment  the  joints  should  be  pro- 
tected by  flannel  and  be  exercised,  massage  at  times  being  beneficial.  Mild 
counter-irritation  may  also  be  resorted  to.  Internally,  arsenic,  syrup  of  the 
iodide  of  iron,  iodide  of  sodium,  and  codliver  oil  may  be  given.  The  prin- 
ciples of  treatment  should  be  to  bring  the  patient's  physical  condition  up 
to  the  highest  possible  standard. 

CHAKCOT'S  DISEASE.     NEUROPATHIC  AETHBITIS. 

This  disease  was  first  described  by  Charcot.  It  is  peculiar  in  that  it 
occurs  during  the  course  of  locomotor  ataxia,  and  is  usually  confined  to  tlip 
knee-joint.  The  hip  and  shoulder  may,  however,  be  implicated.  The  disease 
usually  comes  on  suddenly,  following,  it  may  be,  some  slight  strain  or  in- 
jury. The  joint  in  a  few  hours,  perhaps  overnight,  becomes  greatly  swol- 
len with  a  serous  exudate,  and  fluctuates  markedly.  The  capsular  and 
other  ligaments  are  softened  and  very  much  stretched  as  the  result  of  the 
effusion,  and  the  joint  surfaces  but  loosely  held  in  apposition.  Because  of 
the  relaxation  the  patient  often  dislocates  his  knee  on  the  first  attempt  to 
walk. 

In  the  course  of  the  disease  there  is  practically  an  absence  of  local 
heat,  tenderness  and  pain.  In  some  cases  the  joint  surfaces  are  eroded 
and  worn  away,  and  the  ends  of  the  bones  atro])hied,  while  in  others,  (as 
in  Fig.  434)  there  are  great  bony  outgrowths  springing  from  the  borders 
of  the  articular  cartilages  and  surrounding  the  joint.  In  the  patient  rep- 
resented in  Fig.  434  there  was  such  an  outgrowth  as  large  as  a  man's 
hand,  taking  origin  from  the  head  of  the  tibia.     In  some  cases  the  effusion 
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and  painful.  The  cartilages  may  undergo  degenerative  changes  to  some 
extent,  becoming  fibrillated,  worn,  rough  and  at  times  converted  into  fibrous 
tissue.  In  some  cases  the  margins  of  the  joint  enlarge.  Complete  recovery 
may  occur,  or  the  joint  may  be  left  weak,  subject  to  inflammation,  and  the 
^ite  of  numerous  adhesions. 

Treatment. — This  should  consist  in  immobilizing  the  articulation 
under  compression.  If  there  is  much  heat,  ice  may  be  applied.  When  the 
acute  symptoms  have  subsided  massage  and  passive  and  active  motion  are 
indicated. 

LOOSE  BODIES  IN  JOINTS.     (FLOATING  CAETILAOES.) 

These  are  most  frequently  found  in  the  knee-joint.  The  loose  bodies 
are  composed,  as  a  rule,  of  dense  cartilage  and  may  be  single  or  multi«)lc, 
small  or  large.  They  may  be  not  larger  than  a  pea,  or  as  large  as  an  English 
walnut.  Tliey  are  irregular,  very  hard  and  have  smooth  surfaces.  The 
Iviose  bodies  are  due  to  a  variety  of  causes.  They  may  occur  following  an 
injury,  an  acute  or  chronic  synovitis  or  arthritis.  Thev  may  be  formed 
from  a  fibrinous  exudate,  or  a  bloodclot,  or  be  due  to  the  separation  of 
>y!K)yial  fringes  which  have  become  cartilaginous,  or  they  may  be  due  to  a 
traumatism,  in  consequence  of  which  stalactites  or  portions  of  the  articular 
cartilages  become  separated.  The  loose  cartilages  may  be  attached  by  long 
slender  pedicles  to  the  synovial  membrane,  or  they  may  be  quite  free  in 
the  joint  cavity.  ' 

Symptoms. — The  joint  implicated  is  always  the  site  of  a  chronic  syno- 
vitis with  eflfusion.  There  are  also  frequent  acute  exacerbations.  The 
former  is  due  to  the  irritation  of  the  synovial  membrane  incident  to  the 
presence  of  foreign  bodies,  and  the  latter  is  caused  by  the  foreign  bodies 
J)ccoming  caught  between  the  articular  surfaces  of  the  joint.  As  a  result 
of  the  chronic  inflammation  the  ligaments  frequently  become  sodden  and 
rchixed.  The  loose  bodies  can  often  be  felt  during  flexion  or  extension 
as  they  float  about  in  the  excess  of  synovial  fluid.  They  appear  at  the  side 
of  the  patella  and  usually  along  its  internal  border.  If  one  of  the  loose 
Inxiios  becomes  caught  between  the  articular  surfaces,  it  causes  excruciat- 
ing; jjain  with  locking  of  the  joint.  This  condition  persists  for  a  few  mo- 
ments, or  until  the  foreign  bcnly  becomes  dislodged.  During  its  presence 
between  the  surfaces  of  the  joint  the  patient  is  unable  to  move  the  limb 
sr  stand  ui)on  the  foot.  Dislodgement  is  eflfected  by  traction  upon  the  leg 
and  by  forced  flexion  or  extension.  As  soon  as  the  loose  body  escapes 
from  between  the  articulating  surfaces,  the  joint  becomes  imlocked.  The 
l)rocess  is  followed  by  an  acute  exacerbation  or  inflammation. 

Dia(jNOSis. — This  will  be  established  by  the  history  and  symptoms. 
The  patient  is  usually  conscious  of  the  presence  of  loose  bodies  in  the  joint. 
Tliey  apj)ear  at  the  side  of  the  patella  during  movements,  and  then  disap- 
pear within  the  joint. 

Treatment. — The  only  treatment  which  is  of  any  avail  is  the  removal 
of  the  foreign  bodies.  This  is  accomplished  under  strict  antiseptic  precau- 
tions by  turning  down  a  horseshoe-shajjed  flaj)  from  over  the  internal  sur- 
face of  the  joint.  The  flap  should  be  alxuit  an  inch  broad  to  an  inch  or 
an  inch  anrl  a  half  long.    The  free  jx)rtion  of  the  flap  should  be  taken  from 
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just  below  the  patella.  After  turning  down  the  flap  the  limb  should  be 
well  flexed,  and  the  joint  freely  opened,  so  as  to  expose  its  interior.  Loose 
bodies  that  are  completely  detached  are  picked  out  with  forceps,  and  those 
that  are  pedunculated  should  have  their  pedicles  divided  close  to  the  syno- 
vial membrane.  After  all  of  the  apparent  loose  bodies  have  been  removed, 
every  recess  of  the  joint  should  be  explored  with  a  pair  of  forceps  or  the 
finger,  so  that  no  loose  bodies  can  escape  detection.  When  the  bleeding  has 
been  arrested  the  capsule  is  closed  by  interrupted  catgut  sutures,  and  the 
skin  with  silkworm  gut.  Drainage  is  unnecessar}-.  A  large  compress  is 
placed  over  the  knee-joint,  and  the  limb  snugly  bandaged.  The  knee  i^ 
immobilized  by  a  well-padded  posterior  splint.  After  three  or  four  weeks, 
the  splint  may  be  removed  and  passive  and  active  exercise  instituted. 

DISPLACEMENT  OF  THE  SEMILUNAE  CAETILAOES. 
(INTEBNAL  DEEANOEMENT  OF  THE  E3^EE-T0IKT.) 

This  may  occur  when  the  joint  is  flexed  and  forcibly  rotated.  It  usually 
takes  place  during  severe  twists  or  sprains  of  the  knee,  as  in  running,  jump- 
ing, or  doing  athletic  sports.  The  semi-lunar  cartilages  are  relaxed,  and 
move  more  freely  during  flexion  than  during  extension.  If  during  flexion 
the  leg  is  forcibly  twisted,  one  of  the  cartilages,  (usually  the  internal)  may 
be  detached  more  or  less  completely  from  the  head  of  the  tibia  and  from 
the  capsule  and  lateral  Hgaments.  When  one  of  the  cartilages  is  partially 
or  completely  detached,  it  is  readily  displaced  and  may  be  rolled  up  upon 
itself,  forced  outwards,  or  into  the  inter-condyloid  notch. 

Symptoms. — During  a  severe  twist  or  strain  of  the  joint  the  patient 
itch  something  give  way,  and  experiences  a  sudden  and  sickening  pain  in 
the  knee.  The  knee  becomes  locked  and  any  motion  transmitted  to  it  is 
very  painful.  By  flexion  and  extension  the  cartilage  becomes  unrolled  or 
replaced  and  the  joint  unlocked.  As  a  result  of  the  traumatism  incident 
to  displacement  an  acute  synovitis  with  swelling  occurs.  Under  rest  tin? 
swelling  will  subside,  and  the  cartilage  may  reattach  itse)f  to  the  head  of 
the  tibia,  or  the  accident  may  recur  again  and  again.  The  joint  then  be- 
comes weak,  painful  and  chronically  inflamed. 

Diagnosis. — This  is  usually  readily  established  bv  the  historv.  The 
displacement  occurs  during  a  severe  twist  or  wrench  of  the  joint.  The 
knee  is  locked,  and  the  seat  of  great  pain.  This  pain  is  usually  situated 
over  the  internal  condyle.  There  may  also  be,  at  the  site  of  the  displace- 
ment, a  considerable  node,  if  the  cartilage  is  displaced  outwards,  or  a  de- 
pression if  it  is  displaced  inwards.     The  process  is  likely  to  recur. 

Dislocation  of  the  semilunar  cartilage  must  be  diflferentiated  from 
loose  cartilages  in  the  knee-joint,  which  also  produce  locking  of  the  jonir. 
]iut  in  displacements  of  the  semilunar  cartilages  there  are  no  loose  bodies, 
and  the  process  always  follows  a  severe  twist  of  the  joint.  In  loose  bodies 
there  may  have  been  no  injury,  and  these  bodies  are  readily  felt  by  t:^e 
patient  as  they  float  around  in  the  fluid  of  the  joint. 

Treatmkxt. — Replacement  is  usually  eff^ected  by  the  patient,  but  may 
have  to  be  done  by  the  surgeon.  It  can  usually  be  accomplished  by  forcibly 
and  quickly  flexing  and  extending  the  joint.  Following  replacement,  the 
joint  should  be  immobilized  and  a  posterior  splint  applied  while  the  joint 
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is  in  a  slightly  flexed  position.  When  the  acute  symptoms  have  subsided, 
a  plaster  of  Paris  cast  should  be  applied  and  retained  for  six  weeks.  Fol- 
lowing this  an  elastic  knee-cap  may  be  worn.  If  the  displacement  recurs, 
the  joint  should  be  opened  by  a  horseshoe-shaped  incision  on  the  side  cor- 
responding to  the  injury,  and  the  loose  cartilage  either  stitched  to  the 
periosteal  covering  of  the  head  of  the  tibia,  or  removed — usually  the  lat- 
ter. After  removal  the  capsular  ligament  and  other  structures  are  reunited 
by  tier  sutures,  and  the  joint  put  up  in  a  plaster  cast  for  four  weeks.  The 
results  following  the  removal  of  one  of  the  semilunar  cartilages  are  most 
satisfactory. 

ANKYLOSIS. 

By  this  is  understood  a  condition  in  which  the  motions  of  the  joint 
are   partially    or    completely    restricted. 

Ankylosis  may  be  divided  into  true  and  false,  complete  and  incom- 
plete. 

In  true  ankylosis  the  pathological  changes  are  situated  within  the  joint, 
and  consist  largely  of  adhesions,  fibrous  or  bony,  between  the  folds  of  the 
synovial  membrane,  or  between  the  articulating  structures. 

In  false  ankylosis,  the  changes  are  outside  of  the  joint  proper,  and 
consist  of  periarticular  thickenings  and  adhesions,  cicatrices  due  to  destruc- 
tion of  the  skin,  and  shortening  of  the  muscles  or  tendons. 

Complete  or  bony  ankylosis  is  due  to  the  destruction  of  the  articulating 
cartilages,  as  occurs  in  tubercular  and  acute  suppurative  processes.  In  this 
form  motion  at  the  joint  is  impossible,  as  the  ends  of  the  bones  are  fused. 

In  incomplete  ankylosis  there  is  some  motion  at  the  joint,  the  restric- 
tions being  due  to  the  formation  of  adhesions  and  bands  between  the  ends 
of  the  bones  and  between  folds  of  the  synovial  membrane,  or  to  thicken- 
ing or  contraction  of  the  ligaments. 

Cai'sation. — The  causes  of  ankylosis  may  be  summarized  as  follows: 

1.  Injuries  followed  by  hemorrhage  or  a  plastic  exudate  into  a  joint. 

2.  Acute  and  chronic  synovitis,  with  plastic  exudate,  and  the  forma- 
tion of  adhesions. 

3.  Tubercular  or  suppurative  arthritis,  with  destruction  of  the  articu- 
lating cartilages. 

4.  Fractures  into  a  joint,  followed  by  excessive  callus  and  fibrous 
adhesions. 

5.  Continued  immobilization  of  joints,  especially  in  old  people. 

Tkkatmkxt. — False  ankylosis  due  to  the  contraction  of  cicatrices, 
may  at  times  be  corrected  l)y  excisi«)n  of  the  cicatrix  and  skin-grafting.  If 
due  to  shortening  of  tendons  or  muscles,  these  may  be  stretched  or  divided. 
In  true,  incomplete  or  fibrous  ankylosis,  if  the  adhesions  are  not  massive, 
the  condition  may  often  be  corrected  by  massage,  local  application  of  heat 
and  active  motion.  Occasionally  benefit  is  derived  from  forcibly  breaking 
up  the  adhesions  under  an  anesthetic.  As  a  rule,  massive  adhesions  when 
broken  up  are  reformed.  This  is  especially  true  of  the  shoulder  joint. 
where  the  scapula  readily  moves  with  the  arm  if  there  is  any  considerable 
resistance  at  the  joint. 
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In  cases  of  bony  ankylosis  at  the  knee,  with  marked  flexion,  a  \'- shaped 
piece  may  be  removed  at  the  site  of  the  joint,  and  the  lijnb  straightened  and 
immobiHzed  until  bonv  union  has  occurred. 

In  bonv  ankvlosis  with  marked  deformftv  at  the  hip,  an  osteotoniv  mav 
be  done  below  the  lesser  trochanter,  and  the  limb  straightened  and  im- 
mobilized. 

In  massive,  fibrous  ankylosis,  where  the  condition  is  unfavorable,  the 
limb  may  be  straightened  under  an  anesthetic  and,  if  thought  l>est,  im- 
mobilized. 

In  ankylosis  due  to  healed  tubercular  processes,  there  is  great  danger 
of  reestablishing  the  tubercular  process  by  forcibly  breaking  up  the  ad- 
hesions. In  these  cases,  and  especially  at  the  hip,  if  the  position  is  faulty, 
osteotomy  is  the  favorable  procedure. 

In  true  ankylosis,  where  the  adhesions  are  massive  or  bony.  Murphy 
has  popularized  a  method  by  which  the  joint  is  opened,  the  adhesions  or 
bony  union  divided,  the  joint  freely  manipulated,  and  then  a  iX)rtion  of  an 
adjacent  fascia  dissected  up  and  swung  into  the  joint  between  the  articu- 
lating surfaces,  when  the  incision  is  closed.  In  a  case  of  my  own  with 
bony  union  at  the  knee-joint  in  a  faulty  position,  due  to  a  gun-shot  injury. 
I  opened  the  joint  by  transverse  incision,  divided  with  a  chisel  tlie  bony 
structures,  and  swung  in  a  portion  of  the  tensor  vaginae  femoris  between  the 
surfaces.  The  wound  healed  by  first  intention  and  the  patient  when  he 
left  the  hospital  had  at  least  45  degrees  of  motion  without  pain. 

METATARSALGIA  OR  MORTON'S  DISEASE. 

This  is  a  severe  neuralgic  affection,  or  a  neuritis,  implicating  the 
nerves  of  a  foot,  the  third  and  fourth  digital  nerves  being  those  usually 
affected. 

The  condition  is  caused  by  se\ere  lateral  pressure  upon  the  metatarso- 
phalangeal joints,  brought  about  by  crowding  the  feet  into  too  narrow 
shoes.  As  a  result  of  this  lateral  pressure  the  digital  nerves  become  pinched 
between  the  heads  of  the  metatarsal  bones,  or  between  the  bones  and  the 
sole  of  the  foot ;  and  this  i)ressure  causes  the  nerves  to  become  irritateti,  in- 
flamed and  extremely  sensitive.  The  process  usually  occurs  in  young  wo- 
men who  wear  shoes  an  inch  or  an  inch  and  a  half  narrower  than  their 
feet.  It  may  also  occur  as  the  result  of  flat-foot,  or  as  a  manifestation  k\\ 
rheumatism  or  gout. 

SvMi>TOMS. — The  patient  suffers  a  severe,  often  an  intense,  acliinj:, 
boring  ])ain  in  one  or  both  feet,  while  the  shoes  are  on.  The  pain  is  often 
so  great  that  the  patient  is  obliged  to  remove  the  shoes  while  in  church, 
in  a  theater,  or  even  on  the  street.  A  few  moments  after  the  shoes  are 
off  the  pain  disappears.  If  lateral  pressure  is  made  upon  the  foot,  crowilinc 
the  heads  of  the  metatarsal  bones  together  severe  pain  is  experienced. 
If  pressure  is  made  with  the  tip  of  the  fini^er,  or  the  ring  of  a  kev  between 
the  third  and  fourth,  or  fourth  and  fifth  metatarsal  bones,  near  the  hea  U. 
excruciating  pain  is  experienced,  ^letatarsalgia,  while  felt  most  severelv 
in  the  foot,  often  extends  up  the  leg  a<  far  as  the  knee.  The  contlition 
can  generally  be  quickly  relieved  if  the  patient  can  be  induced  to  wear 
broad-toed  shoes  as  wide  as  the  foot.     In  connection  with  the    cr»rrection 
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quinine,  iron,  mix  vomica  and  arsenic,  should 
St  aggravated  cases  it  nia>'  be  necessary  to  re- 
Ktatarsal  bone. 


;SECTION  OB  EXCISION  OF  JOINTS. 

[oints  is  practised  for  a  variety  of  pathological  conditions, 

rtl  dislocations,  old  dislocations  in  which  there  is  severe 

fracture  dislocations,  comminuted  fractures  of  the  head 

le.  suppurative  and  tubercular  arthritis,  and  ankylosis  with 

a  joint  is  spoken  of  as  atypical  wlien  only  the 

removed,  and  typical,  when  all  of  the  bony  struc- 

int.o  a  joint  are  removed,  together   with   the  capsule  and 

Resections  arc   also   sjiokcn   of   as   subperiosteal,    where 

and  ligaments  are  strijiped  from  the  ends  of  the  bone,  and 


of  this  scop^  it  is  not   feasible 
various  operations  for  rc'^ection. 


describe  in  detail  the 


EXCISION  OF  THE  SHOULDER  JOINT. 

hay  he  rei|uire<i  fi»r  tubercular  ur  suppurative  arthritis,  com- 
■cture.  fractures  with  dislocations,  and  in  old  dislocations  with 
jlon  the  brachial  plexis.  prodiicin)^  si'vcre  pain,  and  in  dislocations 
Mosis  has  occurred  ( Fig.  435 ) . 

An  incision  three  or  four  inches  long  is  made  from  the  front 
kimion  process  directly  downwards  through  the  fibres  of  the 
5cle.  The  wound  is  deepened  and  held  o]>cn  by  retractors.  The 
is  sought  for  and  opened  alnnj,'  its  outer  border,  and  the 
1  of  the  biceps  di^laced  inwards.  Some  branches  of  the  ante- 
bflex  artery  will  he  divi<led.  The  capsule  is  then  opened  and 
hilar  attachment  to  the  tuberosities  separati'd  close  to  tlie  bone, 
nng  as  much  of  the  periosteum  as  inis.sible.  This  manenvre  is 
'  facilitated  by  rotatinjf  the  arm  stronifly  inwards  or  outwards,  in 
exptjse  Ihe  tuberosities.  The  head  uf  the  lurne  is  then  thrust 
i-iiugh  the  wound  by  adductiui;  the  anii  strongly  and  forcing  it  upwards 
lid  outwards,  .^s  much  of  the  hone  as  is  diseased  is  then  removed  with 
le  saw.  In  many  cases  oidy  the  head  of  the  bone  need  he  sacrificed.  N'ot 
ifrequentiy  both.  ()r  a  ]>art  of  botli,  tuberosities  may  be  preserved,  the 
aw-line  extendinjj  thningh  or  close  to  the  anr.tdniical  neck.  If  the  syno- 
ial  membrane  and  capsular  h.^arnents  are  diseased,  they  should  be  removed 
/ith  shears  curved  on  the  Hat.  and  the  jninl  dr:iined  with  a  tiibe  or  a  wick 
f  iodoform  gauze.  The  wound  is  partially  closi-<l  with  sutures,  a  pad  is 
'laced  between  the  chest  and  arm,  a  larj^e  dressing'  apiilied  and  tlie  arm 
ecurcd  to  the  side,  the  forearm  bein^  suiiiiortcd  by  a  sling.  ,\fter  two 
■r  three  weeks  the  arm  can  he  let  down  .iml  jiassive  and  active  motion  in- 
tituted.      The    fimetional    residt    after    resection    of    the    shoulder    joint    is 
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EZCISIOH  OF  THE  ELBOW. 


This  is  most  frequently  required  for  tubercular  and  suppurativa 
arthritis  and  for  ankylosis.  An  incision  from  five  to  six  inches  lon^  is 
made  over  the  posterior  surface  of  the  arm,  extending  an  equal  distance 
above  and  below  the  joint.  The  incision  passes  through  the  middle  of  the 
olecranon  and  triceps  muscle,  down  to  the  bone.  The  attachments  of  the 
triceps  to  the  olecranon  are  then  separated  close  to  the  bone.  The  tissues, 
including  the  ulnar  nerve,  are  lifted  out  of  tlie  groove  between  the  olecranon 
and  internal  condjle,  and  forcibly  drawn  outwards  by  a  blunt  retrac- 
tor.   Care  must  be  exercised  not  to  injure  the  ulnar  nerve,  bv  keeping  the 


of  the  elbow. 


periosteal  elevator  or  knit'c  close  to  the  bom.  The  internal  lateral  liga- 
ments, and  the  flexor  muscles  attaclicU  to  the  internal  condyles,  are  then 
stripi>e(l  lip  with  a  periosteal  elevator,  or  divided  close  to  the  condyle  with 
a  knife.  The  surgeon's  attention  is  then  directed  to  the  external  condyle, 
and  the  external  lateral  ligament  and  extensor  muscles  arc  separated  from 
the  bone.  If  the  jiostcrior  ligament  has  been  freely  divided  the  lower  end 
of  the  humerus  can  now  be  pushed  into  the  wouqd  by  flexing  and  making 
upward  pressure  ui>on  the  arm.     The  soft  tissues  on  the  anterior  surface 
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of  the  humerus  being  cleaned  away  and  protected  by  a  g^uze  retractor^ 
the  lower  end  of  the  huinerus  is  removed  with  a  saw  through  the  ole- 
cranon fossa.  The  upper  ends  of  the  ulna  and  radius  are  then  pushed 
strongly  into  the  wound  and  cleared  of  the  surrounding  soft  tissues.  The 
head  of  the  radius  and  the  olecranon  process  of  the  ulna  (the  latter  in- 
cluding the  sigmoid  cavity),  are  then  removed  with  a  saw,  the  soft  tissues 
having  been  well  protected  by  retractors.  The  wound  is  partially  sutured,. 
a  drainage  tube  introduced,  and  the  arm  supported  in  a  right-angled  splint 
for  two  or  three  weeks.  Passive  motion  is  commenced  during  the  second 
week.    The  functional  result  is  usually  most  satisfactory  (Fig.  436). 

RESECTION  OF  THE  WRIST. 

The  wrist  is  seldom  resected  for  any  other  than  tubercular  disease,, 
and  the  resection  may  be  typical  or  atypical. 

Operation.  The  hand  and  forearm  should  be  rendered  bloodless  by 
the  application  of  an  Esmarch's  bandage,  if  suppuration  has  not  occurred. 

Atypical  Resection  of  the  Wrist.  The  incisions  are  placed  on  the 
dorsal  surface.  An  incision  about  three  inches  long,  is  made  just  at  the 
radial  side  of  the  extensor  indicis,  reaching  to  the  bone.  The  tendinous 
structures  on  each  side  of  the  incision  are  stripped  from  the  back  of  the 
wrist  by  the  use  of  a  periosteal  elevator.  If  necessary  an  ulnar  incision 
of  about  the  same  length  is  made  on  the  radial  side  of  the  extensor  carpi 
ulnaris,  and  the  tendinous  structures  in  this  region  stripped  from  the 
bones.  The  diseased  carpal  bones  are  then  removed  with  cutting  forceps, 
sharp  gouges  or  curettes.  The  synovial  membranes  are  cut  away  with 
shears  curved  on  the  flat.  The  lower  ends  of  the  radius  and  ulna  are,  if 
diseased,  pushed  into  the  wound  and  removed.  The  wounds  are  partially 
closed  and  drained. 

COMPLETE  OR  TYPICAL  RESECTION  OF  THE  WRIST-LISTER'S  OPERA- 

TION  MODIFIED. 

The  radial  incision  is  on  the  dorsum  and  corresponds  to  the  one 
already  described.  The  ulnar  incision  is  placed  on  the  outer  side  of  the 
ulna  between  the  tlexor  and  extensor  carpi  ulnaris  muscles.  Through 
these  incisions  all  of  the  tendinous  structures  on  the  dorsal  and  palmar 
aspects  of  the  wrist  are  separated  from  the  bones.  If  not  diseased  the 
trapezium  and  pisiform  hones  are  separated  from  the  rest  of  the  carpus 
by  cutting  forceps.  The  carpus  then  being  quite  loose  may  be  removed  in  its 
entirety  or  piecemeal.  The  ends  of  the  radius  and  ulna  are  examined  and, 
if  affected,  removed.  The  synovial  membranes  are  also  cut  away.  Fol- 
lowing atypical  or  typical  resection,  the  hand,  wrist  and  forearm  should 
be  well  supported  on  a  palmar  splint. 

HIP-JOINT  EXCISION. 

This  joint  is  frequently  excised  for  tubercular  disease.  The  joint  may 
be  readily  drained  and  the  head  of  the  bone  removed  through  an  anterior 
incision,  commencing  below  the  anterior-sui)erior  spinous  process  of  the 
iUum  and  extendimr  directlv  downwards  for  three  or  four  inches.  The 
incision  should  be  placed  just  internal  to  the  tensor  vaginae  femoris,  and 
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passes  between  the  rectus  and  gluteal  muscles.  Some  of  the  muscular 
branches  of  the  external  circumflex  arterv  will  be  divided.  The  capsule 
of  the  joint  is  crossed  and  should  be  divided  on  the  anterior  inter-trochan- 
teric  line.  By  lifting  the  edges  of  the  wound  the  capsule  can  be  split 
up  to  the  head  of  the  bone,  and  the  head  and  neck  exjilored  by  the 
finger.  The  joint  may  then  be  drained  through  this  incision,  or  the  head 
and  neck  of  the  bone  removed.  Removal  can  be  effected  by  dividing  the 
neck  with  a  sharp  chisel,  or  a  narrow  saw,  and  then  either  prying  it  out 


iorcc|)s. 

packed 


al>()ve  an 
hind  the 
attadicit 


)int  with  a  iwrinstcal  elevator,  or  pressing  it  out  with  lion-jawed 
I"or  drainage  a  tube  is  either  intnxhiced.  or  the  wound  lightly 
iitli  iodoform  gauze. 

■ctioii  by  Posterior  Incision.  This  is  the  niotliod  usually  resorted 
inci.'^ion  alxiut  six  inches  long  is  made,  commencing  three  inches 
d  slightly  ill  front  of  the  great  trochanter,  and  passing  down  f«e- 
Iniciianter  it  tcriiiinati.-s  over  the  shaft  of  the  femur.  The  muscles 
to  the  great  trochanler  are  divided   close  to  the  bone  and   the 
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capsule  freely  opened.  Disarticulation  is  then  effected  by  strongly  ad- 
ducting  the  thigh  and  making  forcible  pressure  upwards.  The  bone  is 
divided  with  a  saw  through  the  greater,  and  well  above  the  lesser,  tro- 
chanter. 1  f  the  acetabulum  is  diseased  it  should  be  curetted  out.  The 
synovial  membrane  and  capsular  ligament  are  removed  with  shears.  The 
extremities  of  the  wound  are  closed  by  suture  and  the  center  drained.  A 
Thomas'  hip  splint  should  be  applied,  with  extension  by  adhesive  straps. 
The  limb  will  be  shortened  from  two  to  three  inches.  Occasionally  heal- 
ing is  delayed  for  a  long  time  in  consequence  of  carious  bone,  or  a  tubercu- 
larized  fistulous  tract  (Fig.  437). 

EXCISION  OF  KNEE-JOINT. 

The  knee-joint  is  principally  excised  for  tubercular  disease.  It  may 
also  be  resected  for  ankylosis  when  the  ])osition  is  unfavorable. 

A  transverse  incision  is  made  directly  across  the  joint,  from  the 
back  of  one  condyle  to  the  other.  Either  the  patella  is  sawn  through  or 
the  ligamentum  patellre  divided.  The  leg  is  flexed  to  a  right  angle  and 
the  joint  freely  opened  by  dividing  the  lateral  and  crucial  ligaments.  The 
subcrucial  pouch  is  opened  by  making  a  short  perpendicular  incision  through 
the  vastus  externus  nuiscle.  The  patella  is  cut  away  and  all  of  the  synovial 
membrane  removed  with  a  knife  or  shears,  h^special  attention  should  be 
given  to  the  i)osterior  surface  of  the  joint,  the  subcrural  ix)uch  and  the 
attachments  of  the  synovial  membrane,  and  the  i)eriphera  of  the  bones. 
In  removing  the  articulating  surface  of  the  fcnnir  the  saw  should  be  ap- 
plied transversely  to  the  articulation  and  not  transversely  to  the  shaft  of 
the  femur,  as  the  internal  condyle  projects  downwards  further  than  the 
external.  In  sawing  the  l)one  from  before  backwards,  the  saw  should  be 
directed  slightly  ui)war(ls.  so  that  more  of  the  posterior  surface  is  re- 
movetl  than  the  anterior,  and  the  knee  is  given  a  slightly  flexed  position. 
The  >oft  parts  about  the  liead  of  the  tibia,  being  protected,  the  bone  is 
sawn  squarely  across,  only  a  verv  thin  shell  being  removed.  Any  bleed- 
ing vc-sels  should  be  secured  by  ligation,  and  the  ends  of  the  bones  brought 
together  and  tixed  by  passing  a  strong  silver  wire  through  the  internal 
and  external  condyles  and  the  head  of  the  tibia.  External  to  the  wire 
sutures  the  bones  are  still  further  fixed  by  uniting  with  chromicized  cat- 
gut adjacent  ])ortions  of  the  capsule  ligaments  and  fascia.  The  superfi- 
cial sutiu'es  imiting  the  skin,  are  of  silkworm  gut.  The  lower  angle  of 
the  wt>und  on  each  side  is  left  o|)en,  and  a  wick  of  iodoform  gauze  intro- 
duced for  drainage.  The  limb  ( inchuling  the  pelvis^  is  then  put  up  in  a 
plaster-of- Paris  cast.  (  )n  the  third  day  fenestra  are  cut  in  the  sides  of 
the  cast  over  the  joint,  and  the  iodoform  wicks  removed.  They  are,  how- 
ever, to  be  replaced  by  additional  wicks  until  the  wounds  have  closed  by 
the  formation  of  granulation  tissue.  The  cast  may  l^e  removed,  the  limb 
bathed  ancl  a  new  cast  ai)plied.  at  the  end  of  the  second  or  third  week. 
The  cast  should  be  worn  for  about  eight  weeks,  when  it  may  be  changed, 
if  the  union  is  good,  for  a  short  posterior  splint.  Barring  an  inch  and  a 
half  of  shortening  and  a  stitY  joint,  the  results  of  excision  of  the  knee  are 
most  gratifying. 
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EXGISIOH  OF  THE  AHKIE  JOINT. 

This  joint  is  readily  reached  by  two  lateral  incisions.  The  one,  over 
the  fibula,  commencing  two  inches  above  the  tip  of  the  external  malleolus, 
is  carried  down  its  outer  surface,  and  curved  backwards  around  the  lower 
border.  The  soft  tissues,  including  the  external  lateral  ligament,  are 
separated  from  the  bone,  close  to  the  periosteum.  The  bone  is  divided 
about  an  inch  from  its  lower  extremity.  The  second  incision  is  cominenced 
over  the  inner  surface  of  the  tibia,  two  inches  above  the  tip  of  the  internal 
malleolus,  and  carried  downwards  to  the  lower  end  of  the  bone,  and  then 
forwards  for  about  one  inch.  The  tissues,  including  the  internal  lateral 
ligament,  are  separated  from  the  internal  malleolus  and  from  the  bones 
in  front  of  and  behind  the  joint.     By  carrying  the  foot  strongly  outwards. 


Fig.  438. — Lines  of  incision   in   resection  of  the  ankle. 

the  lower  end  of  the  tibia  is  made  to  project  from  the  wound,  when  its 
articulating  surface,  including  the  malleolus,  is  removed  with  a  narrow 
saw.  The  articulating  surface  of  the  astragalus  is  removed  through  the 
outer  wound,  either  with  a  narrow  saw  or  a  sharp  chisel.  The  foot  is 
immobilized  with  a  plaster-of-Paris  cast,  at  a  right  angle  to  the  leg. 
Fenestra  are  cut  at  the  sides  over  the  incision,  and  through  these  wicks  of 
iodoform  gauze  for  drainage  are  inserted  into  the  wounds  (Figs.  438  and 

439). 

EXCISION  OF  THE  ASTBAOALVS. 

This  may  be  required  in  tubercular  disease,  in  adhesions,  and  in  some 
cases  of  talipes.  The  bone  may  be  removed  through  a  single  anterior  in- 
cision placed  between  the  dorsalis  pedis  artery  on  the  outside,  and  the 
tendon  of  the  extensor  proprius  polHcis  on  the  inside.     The  soft   struc- 
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—ures  having  been  separated  from  the  front  of  the  ankle  and  well  retracted, 
""he  astragalo-scaphoid  and  ankle  joints  are  freely  opened,  and  the  neck 
of  the  bone  divided  with  a  bone  chisel.  The  head  of  the  bone  is  then  re- 
moved. The  connections  between  the  os  calcis  and  the  astragalus  are 
divided,  and  the  remaining  portion  of  the  bone  removed  with  a  chisel, 
gouge  and  periosteal  elevator. 

In  cases  of  dislocation  of  the  astragalus,  its  connections  with  the  adja- 
cent bones  having  been  ruptured,  it  may  readily  be  removed  by  a  pair  of 
lion- jawed  forceps,  after  exposure  by  incision. 

EXCISION   OF  THE  TARSUS*  EXCLUSIVE   OF  THE  ASTBAOALVS  AND 

OS  CALCIS-WATSOFS  OPERATION. 

Following  the  application  of  an  Esmarch's  bandage  an  incision  is 
made  on  the  outer  side  from  the  middle  of  the  os  calcis  to  the  middle  of 
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Fig.   4v39- — Lines  of  incision   in   resection   of  tlic  ankle. 

the  fifth  metatarsal  lx)ne,  and  on  the  inner  side  from  the  neck  of  the 
astragalus  to  the  middle  of  the  first  metatarsal  bone.  The  soft  tissues  are 
then  separated  from  the  tarsus  on  the  dorsal  and  plantar  surfaces.  The 
connections  between  the  astraj^alus  and  scai)hoi(l,  and  between  the  os  calcis 
and  cuboid,  are  divided  with  a  knife.  A  narrow  saw  is  then  passed  be- 
tween the  soft  structures  on  the  plantar  surface  and  heads  of  the  meta- 
tarsal bones,  and  the  latter  divided  from  below  upwards.  The  tarsal  bones 
are  then  removed  and  the  wounds  packed  with  iodoform  gauze.  The  plan- 
tar surface  of  the  foot  should  he  supported  hy  a  sphnt. 

In  atypical  resection  of  the  tarsus  a  single  dorsal  incision  may  be  all 
that  will  be  necessary.     This  is  made  over  the  center  of  the  diseased  struc- 
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ture  and  parallel  with  the  tendons.  The  soft  structures  are  separated  from 
the  bones  and  the  latter  removed  with  gouge,  curette,  or  cutting  forceps. 
Any  portions  of  the  synovial  membrane  which  have  become  infected  should 
also  be  removed. 

COXA  VABA. 

This  is  an  affection  of  the  neck  of  the  femur  in  consequence  of  which 
it  is  bent  downwards  to  a  right  angle  with  the  shaft  and  twisted  upon 
itself.  The  normal  angle  of  the  neck  is  stated  to  be  about  125°  to  129°. 
In  coxa  vara  it  is  reduced  to  about  60°.  The  process  is  confined  almost 
entirely  to  young  adults. 

Etiology. — But  little  is  positively  known  concerning  the  cause.  The 
neck  of  the  bone  is  softened.  Some  attribute  this  condition  to  a  juvenile 
osteomalacia,  others  to  rickets.  Kocher  thinks  it  may  be  due  to  prolonged 
standing.  Some  think  the  process  is  allied  to  arthritis  deformans,  while 
others  believe  it  is  due  to  inflammation  of  the  neck  of  the  bone. 

Pathology. — The  neck  of  the  femur  is  softened  (osteoporosis)  and 
bent  downwards  until  it  is  placed  at  a  right  angle  with  the  shaft.  With  this 
downward  bending  there  is  a  posterior  or  anterior  curve,  causing  either 
outward  or  inward  rotation  of  the  thigh.  The  joint  is  not  implicated  and 
infection  and  pus  formation  do  not  occur. 

Symptoms. — The  condition  is  progressive  for  from  six  to  twelve 
months.  During  this  time  there  is  pain  in  the  hip  extending  down  the 
thigh.  This  pain  often  occurs  in  paroxysms  and  is  severe.  The  patient 
is  often  quite  lame.  The  limb  is  adducted,  rotated  outwards  and  shortened 
about  one  inch.  The  trochanter  major  rises  above  Nelaton's  line,  there 
is  an  absence  of  fever  or  other  constitutional  disturbance,  and  the  func- 
tions of  the  joint  are  usually  unimpaired. 

Diagnosis. — The  process  occurs  in  young  adults  and  is  attended  with 
severe  pain,  some  lameness,  shortening  of  the  leg  and  an  elevation  of  the 
trochanter.  The  limb  is  adducted  and  rotated  inwards.  There  is  an 
absence  of  fever.  The  patient  under  ordinary  conditions  is  able  to  be 
upon  his  feet.  The  process  is  especially  to  be  differentiated  from  tubercu- 
lar coxitis  in  which  there  is  fever,  primarily  abduction,  rotation  outwards 
and  apparent  lengthening  of  the  limb,  with  more  or  less  ankylosis  and 
pain  upon  passive  motion  imparted  to  the  hip  joint. 

Prognosis. — Coxa  vara  runs  its  course  as  a  rule  inside  of  one  vear, 
produces  shortening  of  the  limb  of  about  one  inch,  but  does  not  affect  the 
health  or  well-being  of  the  patient. 

Treatment. — During  the  time  of  the  acute  symptoms  the  patient 
should  be  kept  off  his  feet  as  much  as  possible.  Tonics  should  be  adminis- 
tered.    Phosphorus  and  arsenic  are  perhaps  especially  to  be  recommended 
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SURGICAL  DISEASES  OF  BONES. 

Anatomical  Considerations. — Bone  is  dense  connective  tissue  im- 
iregnated  with  lime  salts.  It  is  surrounded  by  a  tough  fibrous  envelope 
aiown  as  the  periosteum.  The  periosteum  is  composed  of  two  layers,  an 
,  >uter,  coarse  fibrous  layer,  and  an  inner,  much  firmer  structure  composed  of 
nbro-elastic  tissue  and  blood  vessels.  Underlying  the  inner  layer  is  the 
osteogenetic  layer,  which  is  intimately  associated  with  the  formation  of 
bone  through  its  small  round  or  ovoid  cells,  known  as  osteoblasts.  The 
medullary  canal  and  cancellated  structure  of  the  long  bones,  as  well  as  the 
cancellated  structure  of  the  short  bones,  are  filled  with  bone  marrow.  The 
marrow  has  a  delicate  connective  tissue  framework  which  supports  the  cells, 
arterioles,  capillaries  and  venules.  The  medullary  tissue  and  inner  layer  of 
the  periosteum  are  in  more  or  less  direct  connection  through  the  Haversian 
system  of  canals.  The  marrow  is  a  product  of  or  ingrowth  from  the  osteo- 
genetic layer  of  the  periosteum.  The  blood  supply  of  a  bone  is  derived 
from  two  sources,  first,  from  the  nutrient  artery  which  reaches  the  medulla 
through  a  canal  in  the  bone,  breaking  up  into  numerous  branches,  which 
ramify  through  the  marrow  and  then  extend  into  the  Haversian  canals; 
and,  second,  from  the  periosteum  from  which  numerous  vessels  extend  into 
the  bone  through  Volkmann's  canals. 

In  considering  the  inflammatory  aflfections  of  the  osseous  system  it 
should  be  remembered  that  bone  is  connective  tissue  which  has  been  im- 
pregnated with  lime  salts;  and  that  such  aflfections  only  differ  from  those 
of  the  soft  parts  in  consequence  of  the  dense  and  non-yielding  character  of 
the  tissues.  The  inflammatory  exudate,  if  marked  and  occurring  abruptly, 
may  produce  such  pressure  upon  the  vessels  as  to  arrest  the  circulation, 
causing  thrombosis  and  necrosis  of  bone. 

INFLAMMATION  OF  THE  PEBIOSTETTM  AND  BONE. 

These  aflfections  may  be  due  to  a  variety  of  causes  such  as  pyogenic 
or  tubercular  infection,  injuries,  syphilis,  the  acute  infective  diseases,  such 
as  typhoid  and  scarlet  fever,  and  the  action  of  local  irritants,  such  as  phos- 
phorus or  mercury.  The  inflammatory  process  may  be  acute  or  chronic,  lo- 
calized or  diffuse,  and  end  in  resolution,  more  or  less  destructive  of  bone, 
or  in  the  organization  of  the  exudate. 

These  inflammatory  processes  may  be  divided  into  two  main  classes: 
(i)  Those  directly  aflPecting  the  periosteum  (osteoperiostitis),  and  (2) 
those  having  their  origin  in  the  medulla  (osteomyelitis). 
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OSTEOPERIOSTITIS. 

This  a£Fection  usually  commences  as  a  periostms,  but  rarely  remains 
confined  to  this  membrane,  in  consequence  of  the  intimate  relation  between 
its  deeper  layer  and  the  superficial  portion  of  the  bone. 

Osteoperiostitis  may  be  due  to  a  variety  of  causes,  such  as  wounds^ 
bruises,  sprains,  pyogenic  and  tubercular  infection,  s>*philis  and  chemical 
irritants. 

The  inflammation,  localized  or  diffuse,  acute  or  chronic,  terminates  in 
resolution,  new  tissue  formation,  or  in  suppuration  with  destruction  of  the 
superficial  layers  of  the  bone. 

In  an  acute  localized  process  the  periosteum  becomes  h\'peremic  and 
thickened,  the  vessels  entering  the  bone  are  drawn  upon,  compressed 
and  often  thrombosed,  as  the  result  of  a  free  inflammatory  exudate.  If  the 
exudate  is  not  infected,  the  process  under  favorable  conditions  will  undergo 
resolution,  the  hyperemia  disappearing,  the  exudate  being  resorbed,  and 
the  tissues  returning  to  their  normal  condition.  In  less  favorable  cases,  and 
especially  where  infection  has  occurred,  the  periosteum  becomes  stripped 
from  the  bone  as  the  result  of  a  free  exudate.  The  vessels  arc  pulled  out  of 
their  canals,  or  thrombosed,  and  in  consequence  of  the  loss  of  circulation 
the  superficial  layers  of  the  bone  undergo  necrosis.  In  these  cases  as  soon 
as  an  incision  has  been  made  and  the  pus  discharged  repair  will  b^n.  If 
the  shell  of  dead  bone  is  very  small  it  may  be  absorbed.  If  of  considerable 
size  it  is  gradually  separated  from  the  living  bone  by  the  formation  of  a 
layer  of  granulation  tissue.  Coincident  with  this  separation  the  osteoge- 
nctic  layer  of  the  periosteum  forms  a  new  layer  of  bone  to  take  the  place 
of  that  which  has  been  destroyed. 

.Symptoms. — These  are  localized  pain,  heat,  swelling,  tenderness,  and 
redness  of  the  skin  if  the  bone  affected  is  superficial.  If  the  exudates  be- 
comes infected  there  will  be  constitutional  disturbance  in  the  way  of  fever, 
loss  of  appetite,  restlessness  and  an  increase  of  the  pain.  In  infected  cases 
the  swelling  and  pain  increase,  and  after  a  few  days,  if  the  bone  is  near  the 
surface,  fluctuation  will  make  its  appearance. 

Treatment. — Primarily,  rest,  the  elevation  of  the  part,  and  the  applica- 
tion of  warm,  antiseptic  compresses  are  indicated.  The  diet  should  be  light 
and  the  bowels  thoroughly  opened.  If  pus  formation  occurs  a  free  incision 
should  be  made  and  the  wound  treated  antiseptically.  If  a  shell  of  bone 
separates  this  may  ordinarily  be  picked  out  of  the  wound  after  four  or  five 
weeks.    Following  this  the  wound  readily  closes. 

ACTTTE  DIFFUSE  OSTEOFERIOSTITIS. 

This  process  is  usually  due  to  an  injury  plus  infection.  The  organ- 
isms are  pyogenic,  virulent,  and  may  reach  the  surface  of  the  bone  either 
through  an  open  wound  or  through  the  circulation.  Pus  is  quickly  formed, 
often  in  large  quantities,  and  spreads  rapidly  beneath  the  periosteum,  strip- 
ping it  from  the  bone. 

A  case  came  under  my  observation  in  which  the  entire  shaft  of  the 
fibula  unrlerwent  necrosis  in  less  than  a  week's  time,  as  the  result  of  an  acute 
diff'usc  osteoperiostitis.  In  this  case  both  epiphyses  were  separated  (Fig. 
440).     The  same  result  may  follow  an  acute  diffuse  osteomyelitis  of  the 
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Eus  or  ulna.  With  a  larger  bone,  such  as  the  tibia,  humerus  or  femur, 
Kplete  necrosis  seldom  occurs  from  this  process.  A  fortunate  circum- 
in  this  class  of  cases  is  that  the  periosteum  is  not  destroyed  and  new 
s  ([uickly  formed. 
Symptoms  and  Course. — The  process  is  usually  ushered  in  with  a  chill, 
"1  lowed  by  high  fever,  intense  pain  in  the  bone,  decided  swelling  and  ten- 
'  mess,.  The  condition  is  rapidly  progressive.  In  a  few  days  fluctuation 
curs  and  often  at  the  end  of  a  week  a  great  bag  of  pus  has  been  formed. 
Tke:\tment.^ — ."V  very  free  incision  should  be  made  early  so  as  to  ex- 
nipletely  and  drain  the  infected  area.  If  acute  necrosis  occurs  and 
*ie  bone  affected  is  the  fibula,  radius  or  ulna,  the  dead  bone  should  be  re- 
:  novcd  during  the  second  week.  The  frequent  .site  of  an  acute  or  less  diffuse 
isteoperiostitis  is  the  lower  and  under  surface  of  the  femur,  where  the  perios- 
teum is  stripped  from  the  lower  third  of  the  bone.  The  frequency  of  an 
osteoperiostitis  in  this  position  is  attributed  to  strains  upon  the  ligaments 
in  hyperextension  of  the  knee.  In  these  cases  in  consequence  of  the  deep 
situation  of  the  pus,  the  overiying  blood  vessels,  and  the  proximity  of  the 
knee  joint  incision  is  often  delayed  until  great  mischief  has  been  done  to  the 
bone  and  soft  parts.  The  space  outlined  by  the  bifurcation  of  the  linea 
aspera  may,  however,  readily  be  reached  by  an  incision  commencing  just 
above  the  external  condyle,  and  anterior  to  the  biceps  tendon,  and  extend- 
ing upwards  for  about  four  inches.  The  space  may  also  be  reached  on  the 
inside  of  the  thigh  and  through  an  incision  situated  above  the  hamstringf 
tendons,  the  surgeon  being  careful  to  keep  welt  above  the  femoral  and  popli- 
teal vessels. 

Before  and  coincident  with  incision  the  Bier  treatment  has  been  prac- 
ticed with  success. 

PERIOSTITIS  ALBUmNOSA. 
This  form  ol  periosteal  inflammation  is  rare,  but  may  occur  in  infants 
and  young  children.  Circumscribed  foci  of  inflammation  not  infrequently 
implicate  the  periosteum  of  several  bones.  There  is  quite  marked  swelling, 
and  beneath  the  periosteum  there  is  an  accumulation  of  fluid,  which  is  thin, 
turbid  and  albuminous.  There  is  usually  local  tenderness,  though  but  little 
constitutional  disturbance.  Tlie  process  has  been  ascribed  to  inherited 
syphilis.  It  is  probably  most  frequently  due  to  a  mild  pyogenic  or  tuber- 
cular infection. 

Treatment.- — The  treatment  should  omsist  in  the  application  of  hot 
antiseptic  compresses,  and  when  the  acute  symptnm.s  have  subsided  counter- 
irritation  may  be  resorted  tn.     If  pus  forms  an  incision  should  be  made. 

ACUTE  OSTEOMYEUTIS  CACUTE  NECROSISl- 
This  affection  usually  occurs  in  chililren  and  young  athdt^,  and  often 
follows  severe  exertion,  the  talking  nf  culd.  i>r  .some  slight  strain  upon  or  - 
bruise  of  one  of  the  long  bunes.  The  femur  or  tibia  is  most  frequently  af- 
fected. The  process  usually  commences  in  the  shaft  of  the  bone  near  the 
epiphysis  and  may  be  excited  in  consequence  of  the  strains  to  which  the  ends 
of  the  bones  arc  subjected  by  reason  of  the  attachment  of  the  ligaments. 
The  infection  conimcucing  in  l!ic  diaphysis  is  prevente<l  from  reaching  the 
joint  in  consequence  of  the  close  attachment  of  the  epiphyseal  cartilage  to 
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the  periosteum.  The  infection  is  usually  due  to  the  staphylococcus  pyo- 
genes aureus,  or  the  streptococcus  pyogenes,  although  any  one  of  the  pyo- 
genic germs  may  be  the  causative  factor.    The  infection  usually  occurs  in 


of  acme  o^teomft 
_.  .  .  „  ■     - -     "-  Necrosed  bone. 

Fig.  440— Acme  diffuse  osleopcnosti-  Invohicnim.     S,  Sinus, 

tts  following  an  injury  and  resnliing  in 
complete  necrosis  of  ihe  shaft  of  the 
iitmla  in  less  than  a  week. 

a  somewhat  weakly,  debilitated  child,  with  poor  resistance,  and  in  wh 
some  one  or  more  varieties  of  the  pyogenic  micro-orpanisms  are  temporal 
circulating  in  the  blood.     The  cliild  may  have  had  a  nasn-pharyngeal  > 
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tarrh,  tonsillitis,  gastro- intestinal  disturbance,  boils,  a  carbuncle,  or  seem- 
ingly been  quite  well.  Following  some  slight  or  perhaps  severe  injury,  over- 
exertion, or  taking  cold,  the  germs  circulating  in  the  blood  become  arrested 
in  the  marrow,  in  consequence  of  the  slowness  or  stasis  of  the  circulatfon, 
and  finding  conditions  favorable  for  their  growth,  multiply  rapidly.  If  the 
mfection  takes  place  within  and  extends  along  the  medullary  cavity,  a  typi- 
cal form  of  acute  osteomyelitis  occurs.  The  marrow  becomes  intensely  hy- 
peremic,  its  vessels  thrombosed,  while  multiple  foci  of  pus  formatk)n  occur. 
As  a  result  of  thrombosis  of  the  vessels,  the  extension  of  the  infection  into 
the  Haversian  canals  and  the  inflammatory  exudate,  central  necrosis  of  the 
bone  is  produced.  If  the  patient's  resistance  is  considerable,  the  germs 
comparatively  few.  or  not  especially  virulent,  the  infection  becomes  localized 
and  implicates  only  a  small  section  of  the  marrow.  In  cases  of  greater 
virulence  the  marrow  from  one  epiphysis  to  the  other  may  become  involved, 
with  necrosis  of  the  entire  central  portion  of  the  shaft.  In  any  case  of  acute 
infection  the  pus  rapidly  forms  and  produces  great  pressure  upon  the  inter- 
nal surface  of  tlie  bone,  which  it  softens  and  perforates  at  one  or  more 
places,  finally  reaching  the  periosteum  which  it  separates  more  or  less  com- 
pletely, causing  partial  or  complete  necrosis  of  the  shaft.  The  pus  per- 
forates the  periosteum  at  one  or  more  points  and  finally  reaches  the  sur- 
face, usually  by  several  circuitous  routes.  The  central  necrosis  corresponds 
pretty  accurately  to  the  area  of  infection  of  the  marrow,  while  the  peri- 
pheral corresponds  to  the  area  of  separation  of  the  periosteum.  With 
infection  of  the  entire  medullary  canal  and  separation  of  the  periosteum, 
complete  necrosis  of  the  bone  will  occur.  Coincident  with  the  death  of  the 
bone,  whether  this  be  central,  peripheral  or  complete,  the  osteogenetic  or 
inner  layer  of  the  periosteum  forms  a  shell  of  new  bone  to  take  the  place 
of  that  which  has  been  destroyed.  The  new  bone  or  osteoid  tissue  is  at 
first  soft,  spongy  and  part  of  the  inner  layer  of  the  periosteum,  and  can 
readily  be  stripped  from  the  underlying  bone.  After  three  or  four  weeks  it 
becomes  thickened,  and,  in  consequence  of  the  deposit  of  lime  salts,  hard 
and  inseparably  connected  with  the  underlying  bone.  This  new  bone  which 
forms  a  complete  shell  about  the  necrosed  area  is  known  as  the  involucrum. 
Here  and  there  openings  exist  known  as  cloacje.  These  are  the  result  of 
the  destruction  of  the  periosteum  in  circumscribed  areas  by  tne  escaping 
pus.  The  dead  bone,  known  as  the  sequestrum,  becomes  separated  from 
the  living  by  linear  disintegration  of  tissue.  The  chemical  products  in  tYie 
dead  tissue  cause  irritation,  hyperemia,  cellular  and  plastic  exudation  in  the 
adjacent  living  tissue.  A  progressive  line  of  ulceration  separates  the  dead 
from  the  living  tissue.  From  the  healthy  bone  is  form.ed  a  wall  of  granula- 
tion tissue  which  assists  in  separating  the  dead  from  the  living,  and  with 
this  separation  the  sequestrum  lies  in  a  bed  of  granulation  tissue.  (Figs. 
441  and  442). 

Symptoms  and  Course. — In  a  typical  case  the  child  is  seized  m  the 
middle  of  the  night  or  during  the  day,  with  a  terrific  and  agonizing  pain 
in  the  thigh,  arm  or  leg.  The  pain  becomes  so  severe  that  the  child  will 
not  allow  the  limb  to  be  moved  or  touched.  It  is  fearful  even  of  having  the 
bedclothes  arranged  or  of  having  a  stranger  enter  the  room.  A  heavy  tread 
upon  the  floor  aggravates  the  suffering.     Almost  coincident  with  tlie  pain 
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the  child  may  suffer  a  severe  chill,  and  this  is  followed  by  high  fever,  the 
temperature  often  reaching  103°  or  104**  F.     In  consequence  of  the  high 
fever  and  septic  absorption  these  patients  suffer  from  severe  headaches  and 
are  often  delirious.     If  the  limb  is  inspected  it  will  seem  to  be  of  normal 
size,  shape  and  color.     If  it  is  gently  examined  no  special  restrictions  of 
motion  will  be  found,  the  joints  being  freely  movable.     If  the  bone  is  pal- 
pated there  will  be  marked  tenderness,  but  an  absence  of  swelling^.     The 
symptoms  and  local  conditions  do  not  change  for  three  or  four  days,  or 
until  the  infection  has  passed  through  the  bone  and  attacks  the  periosteum, 
when  swelling  of  the  soft  parts  occurs.     The  swelling  soon  becomes  pro- 
nounced and  is  readilv  seen  and  felt.    At  this  time  the  skin  often  becomes 
reddened ;  and  about  the  end  of  the  first  week,  or  during  the  second,  the 
pus  will  have  bored  its  way  through  the  shaft  of  the  bone,  usually  near  the 
epiphyseal  line,  and  become  diffused  beneath  the  periosteum.    As  the  result 
of  this  process,  the  tension  within  the  bone  is  greatly  relieved  and  the  pain 
may  for  a  time  almost  disappear.     The  fever  often  drops  two  or  three  de- 
grees, and  the  child  gets  some  restful  sleep.     The  pain,  however,  recurs, 
but  not  with  the  same  severity  as  before,  the  limb  is  very  tender  and  the 
swelling  increases.    The  pus  approaches  the  surface  by  one  or  more  routes, 
and  finally  fluctuation  becomes  manifest.     If  an  incision  is  made  a  great 
quantity  of  pus  is  frequently  discharged.     With  the  discharge  of  the  pus 
the  patient  is  greatly  relieved,  hut  the   fever  does  not  disappear,  and  the 
limb  remains  swollen,  sensitive  and  painful;  the  pus  continues  to  be  dis- 
charged through  the  fistulous  tracts,  and  the  patient  is  confined  to  the  bed 
until  such  time  as  the  dead  bone  (sequestrum)  has  been  separated  from  the 
living.     When  this  separation  is  complete  the  tenderness,  pain  and   fever 
disappear,  and  the  child  is  anxious  to  get  out  of  lx?d,  and,  if  allowed,  will 
walk  upon  the  sore  leg. 

The  time  required  to  separate  the  se([uestrum  from  the  involucrum  will 
depend  in  a  large  measure  upon  the  size  of  the  sequestrum  and  the  bone 
affectefl.  In  complete  necrosis  of  a  ix)rtit)n  of  the  shaft  of  the  fennir,  from 
nine  to  twelve  months  will  be  required  in  effecting  its  separation  ;  in  the 
tibia  six  to  nine  months;  in  the  radius,  ulna  and  fibula,  from  three  to  six 
months.  In  extra  acute  cases  in  which  the  entire  medulla  is  infected  and 
the  i>eriosteuni  stripped  from  the  bone,  the  epiphyses  may  be  acutelv  in- 
flamed and  the  entire  diaphysis  necrosed  and  separated  from  its  connections 
in  from  four  to  seven  days.  In  some  very  acute  and  extra  virulent  cases  of 
osteomvclitis  in  infants  and  children,  death  mav  be  caused  bv  toxemia  in 
two  or  three  days.  In  these  cases  ihe  child  seemingly  does  not  experience 
very  much  ])ain,  but  is  dull,  stupid,  semi-comatose,  and  often  suffers  from 
convulsions. 

Diagnosis. — This  usually  is  readily  made  by  ctMisidering  the  age  of  the 
pati^-nt,  the  sudden  onset,  the  excruciating  pain,  high  fever,  local  tender- 
ness, absence  t)f  swelling  and  freedom  from  joint  disturbance. 

Prognosis. — This  is  always  grave. 

I'nless  ener<.j;etic  treatment  is  instituted  the  patient  will  ordinarily  be 
confined  to  the  bed  for  months,  and  is  likely  to  be  crippled  for  years,  while 
the  danger  to  life  is  considerable.  Not  infrequently  where  the  major  por- 
tion of  the  shaft  of  one  of  the  long  bones,  as  for  instance  the  tibia,  is  impli- 
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cated,  sufficient  irritation  is  imparted  to  the  epiphyseal  cartilagfes  to  pro- 
duce unnatural  growth  and  elongation  of  the  bone,  so  that  the  affected  bone 
comes  to  be  an  inch,  or  perhaps  more,  longer  than  the  corresponding  one. 
In  some  cases  the  epiphyseal  cartilage  is  destroyed  and  growth  arrested. 

Treatment. — The  methods  of  treatment  are  operative,  and  may  be  di- 
vided into  primary,  intermediate  or  late. 

Primary  operation :  Acute  osteomyelitis  is  an  infectious  disease  having 
its  origin  in  the  interior  of  a  bone,  and  resulting  in  the  formation  of  pus. 
Consequently  the  indication  for  treatment  is  to  drain  the  pus  at  the  earliest 
possible  moment  in  order  to  cut  short  the  process,  prevent  the  destruction 
of  bone,  and  relieve  tlie  pain  and  fever.  This  treatment  is  carried  out  by 
making  a  free  incision  down  to  the  bone  over  the  most  tender  area,  aud 
chiseling  a  groove  in  the  bone  so  as  to  expose  freely  the  infected  area,  which 
is  then  thoroughly  removedx  with  a  curette.  The  wound  is  then  drained. 
Vigorous  curettement  of  the  interior  of  the  bone  is  ordinarily  contraindi- 
cated,  as  this  measure  destroys  the  endosteum  and  leads  to  further  necrosis. 
The  window  that  is  chiseled  in  the  bone  should  be  from  one-half  to  one 
inch  w^ide  and  long  enough  to  expose  freely  the  limits  of  the  infection.  In 
some  cases  the  window  must  be  cut  the  entire  length  of  the  shaft.  If  the 
operation  is  undertaken  sufficiently  early,  the  disease  may  be  aborted  and  a 
speedy  cure  effected.  In  any  event  the  further  progress  of  the  disease  will 
be  arrested. 

Intermediate  operation :  First :  from  the  second  to  the  third  or  fourth 
week,  a  free  incision  may  be  made,  to  give  free  vent  to  the  pus  which  has 
perforated  the  bone  and  reached  the  periosteum  or  skin.  Following  the  in- 
cision and  the  discharge  of  pus  the  wound  is  drained. 

Second,  an  intermediate  operation  may  be  undertaken  in  cases  in  which 
there  has  been  necrosis  of  a  part  of,  or  the  entire  shaft  of  the  bone,  for  the 
purpose  of  cutting  short  what  would  otherwise  be  a  long  and  suppurative 
process.  This  is  particularly  applicable  to  cases  of  acute  necrosis  affecting 
one  of  the  bones  of  the  leg  or  forearm,  that  is,  where  there  is  a  healthy 
bone  remaining  to  act  as  a  splint  to  the  parts.  The  operation  may  be  car- 
ried out  at  any  time  l>etween  the  second  and  eighth  week  following  the  in- 
ception of  the  inflammation,  and  consists  in  making  a  free  incision  down  to, 
and  freely  exposing,  the  necrosed  area.  The  dead  bone  is  then  separated  at 
each  end  from  the  living,  by  bone  forceps  or  chisel,  and  carefully  shelled 
out  of  the  thickened  periosteal  covering.  This  operation  has  been  espe- 
cially  recommended  by  Nichols,  of  Boston. 

Late  operation:  This  is  done  for  the  purpose  of  removing  a  seques- 
trum (sequestrectomy).  This  operation  is  not  permissible  until  the  se- 
questrum has  separated,  which  requires  from  three  to  tw^elve  months,  de- 
pending upon  the  bone  implicated.  When  the  fever,  pain  and  local  tender- 
ness have  disappeared,  separation  will  be  complete  and  the  operation  may 
be  proceeded  with.  This  is  carried  out  by  making  a  suitable  incision  down 
to  and  through  the  periosteum,  and  then  chiseling  a  w^indow  in  the  bone 
sufficiently  long  to  enable  the  surgeon  to  extract  the  sequestrum  either  in  its 
entirety  or  piecemeal.  Following  this  the  cavity  is  gently  curetted,  washed 
out  and  drained  until  it  closes  by  the  formation  of  granulation  tissue. 


SURGICAL   DISEASES   OF   THE   BONES  8ll 


/ 


ACUTE  EPIPHYSITIS. 

This  is  described  by  some  writers  as  a  separate  affection.     It  is  an 
r  acute  osteomyelitis  commencing  at  the  epiphysis,  usually  on  the  diaphyseal 
r    side.    It  may  follow  an  injury  or  strain  and  is  due  to  an  infection  by  one  or 
-    more  of  the  pyogenic  organisms,  most  frequently  the  staphylococcus  or 
streptococcus.     As  a  rule  the  process  occurs  in  young  children  or  in  in- 
fants, and  may  lead  to  epiphyseal  separation. 

The  symptoms  and  treatment  are  the  same  as  for  a  case  of  acute  os- 
teomyelitis. 

BONE  CAVITIES  FOLLOWINO  OSTEOMYELITIS. 

In  the  head  or  shaft  of  the  tibia,  or  in  the  lower  end  of  the  femur, 
there  will  sometimes  be  left,  after  the  removal  of  the  sequestrum,  a  large 
bone  cavity  which  will  not  heal  under  the  ordinary  methods  of  treatment. 
In  these  cases  Ncuber  slides  in  the  skin  from  the  adjacent  suriaces  and  tacks 
it  to  the  bottom  of  the  cavity.  Senn  fills  the  cavity  with  decalcified  bone 
chips.  Schede  fills  the  cavity  with  a  blood  clot.  Each  of  these  methods 
will  occasionally  prove  successful.  More  recently  the  method  of  Moorhof 
has  been  quite  generally  practised. 

For  the  success  of  this  method  it  is  necessary  that  the  cavity  be  sterile  and 
dry.  The  limb  may  be  rendered  bloodless  with  an  Esmarch*s  bandage,  and 
after  the  removal  of  the  sequestrum  and  all  diseased  bone  and  infected 
granulation  tissue,  the  cavity  is  washed,  dried,  and  swabbed  with  a  95  per 
cent,  solution  of  carbolic  acid,  and  after  two  minutes  wiped  with  alcohol. 
The  cavity  is  then  dried  and  the  haemorrhage  controlled.  The  latter  may 
be  accomplished  by  a  gauze  packing,  by  the  use  of  a  solution  of  adrenalin 
dioxygen  or  by  exposure  to  the  air.  The  mixture  with  which  the  cavity 
is  filled  consists  of  finely  powdered  iodoform  twenty  parts,  spermaceti  and 
oil  of  sesame  each  forty  parts.  These  ingredients  are  slowly  heated  to  100° 
C.  and  when  allowed  to  cool  they  form  a  solid  mass.  At  the  completion  of 
the  operation  the  mass  is  heated  to  50°  C.  and  constantly  stirred  to  insure 
perfect  distribution  of  the  iodoform.  The  mixture  is  then  poured  into  the 
cavity  until  it  is  filled.  The  periosteum  and  soft  tissues  are  then  brought 
together  over  the  cavity,  either  with  or  without  a  small  wick  for  drainage. 
The  results  of  this  method  of  treatment  have  been  surprisingly  good. 

ACUTE  SEPTIC  OSTEOMYEnTIS  INVADING  THE  SHAFT  AND  FOLLOWING 

AN  EXTERNAL  WOUND. 

This  process  may  arise  after  an  amputation,  compound  fracture,  or 
following  an  osteotomy.  In  any  event  the  wound  is  septic  and  the  infection 
is  received  from  without.  Before  the  advent  of  aseptic  and  antiseptic  sur- 
gery the  process  was  much  more  frequent  than  it  is  at  the  present  time  (Fig. 

Symptoms  and  Course. — Several  days  following  a  compound  fracture, 
amputation  or  other  oixTation,  on  a  lone:  lx)ne,  the  patient  will  have  one  or 
more  chills,  followed  by  high  fever  and  severe  pain  in  the  end  of  the  bone. 
If  there  has  been  an  amputation,  the  stump  becomes  greatly  swollen,  very 
sensitive,  and  the  site  of  a  profuse,  watery,  purulent  and  often  very  offen- 
sive discharge.     The  flaps  gape,  the  end  of  the  bone  protrudes  and  is  seen 
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to  be  yellow  and  bare,  while  from  the  medullary  canal  there  is  projected  a 
mass  of  foul,  fungous  granulations.  The  medullary  canal  is  also  the  site 
of  a  profuse  discharge.  If  the  patient  survives,  the  process  after  two  or 
three  weeks  gradually  subsides  with  the  separation  of  a  sequestrum.  This 
at  the  lower  end  comprises  the  entire  thidcness  and  circumference  of  the 
bone,  but  as  it  progresses  upw^ards  more  and  more  of  the  circumferential 
lamellae  are  preserved  by  the  intact  periosteum,  so  that  the  sequestrum  is 
tubular  and  conical,  while  the  cavity  in  the  end  of  the  bone  is  truncated. 

Treatment. — This  should  be  carried  out  early  and  consists  in  exposing 
the  infected  medullary  canal,  thoroughly  curetting  it  so  as  to  remove  the 
infected  granulation  tissue,  and  then  swabbing  the  cavity  with  carbolic  acid 
followed  by  alcohol.  By  these  means,  if  early  undertaken,  the  infection  can 
be  gotten  rid  of  and  the  process  aborted.  The  wound  should  also  be  thor- 
oughly asepticized  and  drained.  If  necrosis  occurs  the  sequestrum  is  re- 
moved as  soon  as  it  is  separated. 

An  acute  septic  osteomyelitis  may  also  invade  the  short  bones,  or  the 
cancellated  structure  in  the  ends  of  the  long  bones,  following  open  wounds 
or  compound  fractures  where  the  wounds  are  in  a  septic  condition.  The 
process  is  attended  with  chills,  severe  pain,  pronounced  swelling  and  ten- 
derness. The  treatment  should  consist  in  thoroughly  removing  the  infected 
material,  asepticizing  the  wound,  and  establishing  free  drainage. 

TYPHOID  OSTEOPERIOSTITIS  AND  BONE  ABSCESS. 

Affections  of  the  periosteum  or  bone  occasionally  occur  following 
typhoid  fever,  and  are  due  to  the  bacillus  typhosus.  According  to  Keen 
the  tibia  is  most  frequently  involved,  and  next  in  order  the  ribs ;  although 
any  of  the  bones  of  the  skeleton  may  be  affected.  Caries,  necrosis,  or  bone 
abscess  occasionally  may  occur  as  the  result  of  typhoid  infection.  The  pro- 
cess usually  comes  on  several  weeks,  or  it  may  be  months,  after  the  fever. 

Symptoms. — There  are  pain,  swelling,  and  localized  tenderness,  with 
little  or  no  constitutional  disturbance.  Occasionally  there  are  acute  exacer- 
bations with  slight  fever.  A  bone  abscess,  the  result  of  typhoid,  usually  has 
the  characteristics  of  a  cold  abscess.  Another  characteristic  of  typhoid 
bone  affections  is  that  the  pain,  swelling  and  tenderness,  after  being  present 
for  a  short  time,  may  entirely  disai)pear,  to  return  again  after  a  longer  or 
shorter  period.  Ordinarily  if  resolution  does  not  take  place  in  a  few  weeks, 
pus  formation  occurs. 

Treatment. — Abscesses  when  they  occur  should  be  freely  incised  and 
the  adjacent  tissue,  which,  according  to  Keen,  is  usually  infected,  removed 
with  a  curette  or  gouge. 

CHRONIC  OSTEOPERIOSTITIS. 

By  this  is  meant  a  chronic  inflammation  of  the  periosteum  and  bone. 
The  process  may  be  due  to  an  injury,  rheumatism,  syphilis,  tuberculosis,  or 
to  infection  from  an  adjacent  ulcer.  It  may  be  circumscribed  or  diffuse: 
the  bone  corresponding  to  the  area  of  inflammation  becomes  thickened  and 
dense  (osteosclerosis).  The  increase  in  thickness  is  due  to  the  formation 
of  new  bone  by  the  periosteum  and  to  some  extent  by  the  endosteum.  In 
some  cases  the  medullary  canal  becomes  partially  or  completely  occluded 
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in  consequence  of  the  formation  of  circumferential  layers  of  bone  by  the 
^  endosteum.     In  localized  osteoperiostitis  only  a  portion  of  the  bone  is  im- 

-  plicated,  while  in  the  diffuse  process  the  entire  bone  may  be  affected. 

Symptoms. — There  is  a  severe,  deep-seated,  boring  pain  in  the  bone, 

-  which  is  worse  at  night.    The  bone  is  enlarged,  quite  tender  and  nodular. 
■     There  are  no  constitutional  symptoms. 

Diagnosis. — This  will  rest  upon  the  chronicity  of  the  process,  the  ap- 
parent cause,  the  enlargement  of  the  bone  and  the  symptoms.  It  may  be 
difficult  to  differentiate  a  chronic  inflammation  from  a  malignant  tumor 
of  the  bone.  The  latter  process,  however,  is  more  circumscribed,  the  en- 
largement is  likely  to  be  greater,  while  the  surface  of  the  bone  is  not  espe- 
cially tender  or  necessarily  nodular ;  and  a  skiagraph  in  medullary  sarcoma 
is  likely  to  show  a  honeycomb  appearance  or  destruction  in  part  of  the 
shaft  of  the  bone.    The  pain  in  osteosarcoma  is  also  not  increased  at  night. 

Treatment. — Rest,  elevation  of  the  limb,  counter-irritation  or  the 
Bier  treatment  should  be  resorted  to.  while  internally  iodide  of  potassium 
or  colchicum  may  be  administered.  If  relief  is  not  obtained  an  operation 
should  be  undertaken.  The  thickened  area  of  bone  should  be  exposed  by 
free  incision,  the  periosteum  stripped  back  on  each  side  and  a  long  window 
or  gutter  chiseled  out  of  the  shaft.  This  may  expose  a  tubercular  or  typhoid 
abscess,  or  a  gumma;  but  if  not,  it  often  ?o  changes  the  nutrition  of  the 
bone  as  to  arrest  the  chronic  process.  After  operation  the  soft  parts  are 
brought  together  and  rest  maintained  for  three  or  four  weeks. 

TUBEECULAE  DISEASE  OF  BONE. 

The  bacilli  may  be  deposited  primarily  in  tlie  periosteum  or  in  the  can- 
cellated structure  of  the  bone. 

TUBERCULAR  PERIOSTITIS. 

In  this  aft'ection  the  bacilli  are  imphnted  within  the  internal  layer  of 
the  periosteum,  about  or  within  the  blood  vessels,  where  they  lead  to  the 
formation  of  tubercles  and  granulation  tissue.  Later  caseation  and  even 
suppuration  are  likely  to  occur,  the  pus  reachin?^  the  surface  often  by  a  cir- 
cuitous route.  If  the  underlying  bone  lias  but  a  thin  layer  of  compact  tis- 
sue, this  is  likely  to  become  eroded  by  the  granulation  tissue,  with  infection 
of  the  cancellated  structures  beneath.  The  process  may  remain  localized  or 
spread  along  the  periosteum  to  a  neighboring  joint.  Tubercular  processes 
of  the  periosteum  are  most  frequently  seen  over  the  ribs  or  sternum. 

Symptoms  and  Course. — There  is  a  localized,  slightly  sensitive  swell- 
ing, which  very  slowly  increases  in  size.  Local  redness  and  heat  are  slight 
or  absent.  The  swelling  is  primarily  doughy  but  later  becomes  fluctuant. 
If  the  process  is  allowed  to  continue  the  pus  after  several  months  will  make 
its  way  through  the  overlying  tissues,  and  be  discharged. 

Treatment. — This  should  be  general  and  local.  In  the  general  treat- 
ment the  patient's  health  should  be  inij>rove(I  by  fresh  air  and  proper  diet. 
The  local  treatment  consists  of  a  free  incision  into  the  abscess,  thorough 
removal  by  the  curette  of  all  granulation  tissue,  and  an  excision  of  that 
portion  of  a  rib  or  ribs,  or  sternum,  affected.  The  wound  is  then  packed 
with  iodoform  gauze  and  drained. 
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TITBERC1TLAB  OSTITIS. 

This  has  its  origin  in  the  cancellated  structure  of  the  ends  or  shafts  of 
the  long  bones  or  in  the  short  bones.  The  process  is  most  frcqnently  seen 
in  weakly,  debilitated  children  of  tubercular  diathesis.  A  form  which  oc- 
curs in  young  children  in  the  phalanges  of  the  hands,  less  frequently  in  the 
feet,  is  known  as  tubercular  dactylitis,  or  spina  ventosa.  In  this  variety 
one  or  several  of  the  phalanges  will  become  implicated  either  simulta- 
neously or  successively. 

Symptoms  and  Course. — In  this  disease  the  affected  bone  becomes 
slowly  enlarged  and  assumes  a  spindle  shape  which  is  quite  characteristic, 
there  is  little  pain  or  local  tenderness,  and  no  constitutional  disturbance,  the 
fingers  are  separated,  the  hand  fan-shaped  and  its  normal  suppleness  much 
interfered  with. 

Pathology. — The  bacilli  reach  the  interior  of  the  bone  through  the 
circulation.  Tubercles  are  formed  in  and  around  the  blood  vessels,  and 
the  marrow  is  converted  into  granulation  tissue.  The  cancellous  structure 
is  gradually  rarefied  and  destroyed,  occasionally  with  the  formation  of  small 
sequestra,  while  beneath  the  periosteum  new  bone  is  formed.  In  untreated 
or  aggravated  cases  the  products  of  the  inflammatory  process  may  perforate 
the  bone  and  infect  the  overlying  tendon  sheaths,  soft  tissues  or  adjacent 
joints;  or  pus  may  form,  especially  in  cases  of  mixed  infection,  and  reach 
the  skin.  In  these  cases  pain,  local  tenderness,  redness  of  the  skin  and 
fluctuation  will  occur. 

Treatment. — The  general  health  should  receive  careful  attention.  The 
hand  should  be  put  at  rest  and  supported  on  a  palmar  splint.  Passive  hyper- 
emia is  induced  for  half  an  hour  night  and  morning  by  the  application  of 
an  elastic  constrictor  to  the  forearm  according  to  Bier's  method.  If  the 
condition  progresses  in  spite  of  this  treatment,  short  incisions  are  made 
over  the  back  of  the  affected  phalanx  (avoiding  the  extensor  tendons),  the 
periosteum  freely  divided,  retracted,  and  a  groove  in  the  bone  chislcd  suffi- 
ciently large  to  admit  a  small  curette,  by  means  of  which  all  of  the  affected 
medullary  and  cancellated  tissue  is  removed.  The  w^ounds  are  packed  with 
small  strips  of  iodoform  gauze  and  allowed  to  heal  by  the  formation  of 
granulation  tissue. 

TUBERCULAB  EPIPHTSITIS. 

Tubercular  processes  in  the  ends  of  the  large  bones  of  the  extremities 
are  of  frequent  occurrence.  The  infection  usually  occurs  in  the  epiphysis, 
and  frequently  just  beneath  the  articular  cartilage.  The  implantation  of 
the  bacilli  leads  to  the  formation  of  tubercles  and  granulation  tissue.  The 
adjacent  trabeculae  arc  softened,  broken  down  and  a  cavity  formed.  The 
condition  is  progressive,  the  bacilli  multiply,  the  granulation  tissue  in- 
creases, the  cavity  enlarges  and  finally  the  process  reaches  and  perforates 
the  articular  cartilage,  and  the  contents  of  the  cavity  is  discharged  into  the 
joint,  producing  infection.  In  some  cases  the  infection  approaches  the 
surface  of  the  bone  and  the  contents  of  the  cavity  is  discharged  beneath 
the  periosteum.  In  other  cases  the  node  or  area  of  tubercular  infection  ex- 
cites sufficient  reaction  within  the  surrounding  tissues  to  lead  to  a  con- 
densation of  the  bone  about  the  inflamed  area    (osteosclerosis),  and  the 
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pheniming  in  and  sequestration  of  the  node.     By  this  process  the  infection 
is  prevented  from  spreading,  and  not  infrequently  a  cure  effected. 

Symptoms. — Tubercular  epiphysitis  is  attended   with  a   dull,  heavy, 
^^  aching  pain  in  the  head  of  the  bone  implicated.    The  affected  portion  be- 
"^  oomes  swollen,  the  periosteum  thickened  and  hyperemic,  and  there  will  be 
'"  found  on  careful  examination  a  spot  about  the  size  of  the  finger  tip  which 
is  very  painful  on  pressure.    The  adjacent  joint  often  becomes  slightly  im- 
plicated by  sympathy  and  may  be  somewhat  swollen,  stiff  and  painful. 

Treatment. — This  should  be  instituted  as  early  as  possible,  in  order 
to  prevent  an  infection  of  the  adjacent  joint,  and  should  consist  primarily 
of  immobilization  under  pressure,  with  passive  hyperemia  induced  by  the 
Bier  method.  If  this  treatment  does  not  succeed  the  limb  should  be  ren- 
dered bloodless  and  an  incision  made  through  the  sensitive  area  and  down 
to  the  bone.  The  shell  of  compact  bone  is  then  chiseled  away  and  the  node 
sought  for  with  the  curette  and  thoroughly  removed.  The  cavity  may  then 
be  swabbed  with  a  95  per  cent,  carbolic  acid  solution,  followed  by  alcohol. 
Two  or  three  strands  of  catgut  may  then  be  placed  in  the  wound  and  the 
periosteum  and  soft  tissues  closed.  The  cavity  becomes  filled  with  a  blood 
clot  which  later  becomes  organized  and  primary  union  is  obtained.  The 
joint  should  be  immobilized  for  two  or  three  weeks. 


TUBERCTTLOSIS  OF  THE  SMALL  BONES. 

Tubercular  infection  of  the  short,  spongy  bones  of  the  tarsus  and  carpus 
is  of  frequent  occurrence.  The  pathological  process  is  the  same  as  that 
which  occurs  in  the  epiphyses.  The  bacilli  become  implanted  in  or  around 
the  blood  vessels  in  the  interior  of  the  bone,  and  cause  the  formation  of 
tubercles,  granulation  tissue  and  indirectly  the  softening  and  disintegration 
of  the  adjacent  cancellated  structure,  with  the  formation  of  a  cavity.  The 
condition  is  progressive.  The  tubercular  masses  often  caseate,  break  down 
and  form  pus,  which  increases  in  amount,  and  may  finally  reach  the  sur- 
face. 

Symptoms. — The  symptoms  of  tubercular  ostitis  of  the  spongy  bones 
are,  pain,  swelling,  stiffness  and  localized  tenderness.  There  is  also  some 
constitutional  disturbance.  The  patient  has  an  afternoon  rise  of  tempera- 
ture, and  loss  of  flesh  and  strength.  The  process  may  be  confined  to  an 
individual  bone,  such  as  the  os  caicis,  the  astragalus,  scaphoid  or  cuboid,  or 
implicate  all  of  the  bones  of  the  tarsus.  In  the  former  case  mere  will  be 
a  circumscribed  area  which  is  swollen,  tender  and  painful. 

The  diagnosis  is  usually  readily  made  by  considering  the  health  of  tlie 
individual,  the  chronicity  of  the  process  and  the  symptoms. 

Treatment. — The  treatment  should  consist  primarily  in  immobilizing 
the  parts  implicated.  If  the  tarsus  is  affected,  the  foot  should  be  immobil- 
ized at  a  right  angle  to  the  leg,  usually  by  a  plaster-of-Paris  cast.  Follow- 
ing this  the  Bier  method  of  passive  hyperemia  should  be  pursued.  If  im- 
provement is  not  apparent  after  a  few  weeks  of  this  treatment  the  bone 
should  be   resected. 

(See  Resection  of  Joints.) 
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PHOSPHOBTJS  NECSOSIS. 

This  usually  affects  one  of  the  maxillary  bones,  and  most  frequently 
the  lower.  \\'hen  the  superior  maxillary  is  involved,  the  proce^^s  may  spread 
bv  continuity  of  structure  to  almost  anv  of  the  bones  of  the  face.  The  dis- 
ease  affects  workers  in  match  factories,  and  especially  those  who  are  ex- 
posed to  the  fumes  of  phosphorus  in  dipping  and  handling  matches.  Hirt 
claims  that  persons  vith  carious  teeth  are  atfecied  three  t!n"cs  ?s  often  ps 
others.  It  is  also  claimed  that  the  necrosis  is  due  to  a  general  systemic  poi- 
soning. Necrosis  of  the  jaw  has  also  been  known  to  follow  the  internal 
administration  of  phosphorus.  The  process  affects  by  preference,  weak, 
anemic  and  debilitated  individuals.  In  the  majority  of  the  cases  the  fumes 
are  supposed  to  enter  the  cavity  of  a  carious  tooth,  cause  inflammation  in 
the  peridental  membrane,  which  readily  spreads  to  the  periosteum.  With 
the  inception  of  the  inflammation  the  teeth  ache,  become  loose  and  are 
finally  picked  out.  As  the  disease  spreads  the  periosteum  covering  the  jaw 
becomes  loose  and  separated  from  the  bone,  which  undergoes  necrosis.  The 
gums  are  greatly  swollen  and  the  site  of  a  most  profuse,  seropurulent  and 
offensive  discharge.  This  discharge  is  often  so  considerable  that  it  almost 
runs  constantly  from  the  patient's  mouth,  and  is  at  the  same  time  so  offen- 
sive that  the  patient  can  scarcely  be  tolerated  in  the  house.  At  various 
points  beneath  the  swollen  gums  the  dead  bone  can  be  felt  with  a  probe, 
or  be  seen.  In  consequence  of  the  pain,  inability  to  take  any  oonsiderabfe 
nourishment,  the  profuse  discharge,  and  the  poisoning  of  the  system,  the 
patient  becomes  greatly  reduced  in  flesh  and  strength.  Coincident  with  the 
necrosis  the  periosteum  forms  a  layer  of  new  bone  surrounding  that  which 
is  undergoing  necrosis. 

Treatment. — Proper  ventilation  should  be  established  and  exhaust- 
fans  placed  over  the  pans  in  factories,  in  order  to  remove  the  fumes.  The 
hands  of  the  workmen  should  be  thoroughly  washed  and  the  teeth  carefully 
brushed  before  meals.  Persons  in  poor  health,  or  with  carious  teeth  should 
not  be  employed  in  match  factories.  In  some  factories  operatives  wear 
about  the  neck  open  bottles  containing  turpentine,  under  the  belief  that  the 
fumes  of  turpentine  neutralize  those  of  phosphorus.  With  the  onset  of 
periostitis  the  patient  should  be  removed  from  the  factory  and  instructed  to 
gargle  the  mouth  and  scrub  the  teeth  and  gums  frequently,  with  some  milcf 
antiseptic  solution,  such  as  dioxygen,  chloride  or  permanganate  of  potash, 
or  borolyptol.  If  suppurative  periostitis  becomes  established,  a  free  in- 
cision should  be  made  through  the  gums  and  periosteum  for  the  purpose 
of  giving  vent  to  the  pus.  The  sinuses  and  pus  cavities  should  be  fre- 
quently syringed  out.  The  sequestrum,  if  one  forms,  should  not  be  removed 
until  it  is  quite  loose — this  for  the  purpose  of  preserving  the  periosteum 
and  new  bone  intact  until  sufficient  bone  has  formed  to  maintain  the  normal 
contour  of  the  jaw,  at  which  time,  as  a  rule,  the  dead  bone  will  have  been 
separated,  when  it  niav  be  readily  picked  out  of  its  bed  of  granulations 
after  dividing  the  overlying  soft  tissues. 

MEECUEIAL  NECROSIS  OF  THE  JAW. 

This  condition  may  occur  to  a  limited  extent  as  the  result  of  the  in- 
halation of  the  fumes  of  niercurv.  or  from  its  internal  administration.     The 
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■  process  coinniences  as  a  severe  salivation,  with  swelling  of  the  g^ms,  loos- 

-.  ening  of  the  teeth,  and  a  profuse,  offensive  discharge.    Periostitis  may  fol- 

.    low  and  result  in  superficial  necrosis. 

Tre.vtment. — The  internal  use  of  mercury  should  be  stopped,  and'  if 

,,  the  patient  is  exposed  to  the  fumes  of  mercury,  he  should  change  his  oc- 
cupation. Mild  antiseptic  gargles  should  be  used,  especially  chlorate  of 
potash,  while  iodide  of  potash  may  be  given  internally.  If  suppurative 
periostitis  occurs  free  incision  should  be  made  to  give  vent  to  the  pus.  If 
a  superficial  sequestrum  occurs,  it  may  be  readily  removed  after  it  has 
become  detached. 

TUMORS  Of  BONE. 
These  are  the  osteomata,  odontoniata,  fibromata,  sarcomata,  endothelio- 
mata  and  carcinomata.  The  osteomata,  chondromata.  and  fibromata  are  rare 
neoplasms  in  these  situations,  and  have  already  been  considered  in  the 
chapter  on  Tumors.  The  sarcomata  and  endotheliomata  cannot  be  differen- 
tiated clinically.  The  sarcomata  may  be  divided  into  two  classes,  the  en- 
dosteal or  medullary,  and  the  periosteal  growths.  The  endosteal  tumors 
may  still  further  be  divided  into  myeloid  or  giant-cell  sarcomata  and  the 


spindle  or  round-cell  sarcomata.  The  giant-cell  sarcoma  commences  in  the 
medulla,  is  of  very  slow  growth  and  almost  benign  in  character.  It  rarely, 
or  not  until  late,  infects  the  adjacent  tissues  or  interferes  with  the  general 
health  of  the  individual.  Ijocally  there  is  a  gradual  expansion  of  the  bone 
at  the  site  of  the  growth,  with  slight  i>ain  ami  tenderness.  The  seats  of 
predilection  for  the  myeloid  sarcomata  are  the  lower  jaw,  the  lower  ends 
of  the  femur  and  radius,  and  the  up])er  ends  of  the  tibia  and  humerus  (Fig. 
445a.    X-ray  picture  of  sarcoma  of  lower  end  of  radius). 

(2)  The  endosteal  tumors,  compused  of  spindle  or  round  cells,  are 
at  times  extremely  malignant.  Their  growth  is  frequently  rapid  and  they 
expand,  often  perforate,  the  overl\ing  bone  and  lead  to  infection  of  the 
adjacent  tissues. 

(3)  The  periosteal  sarcomata  are  usually  composed  of  round  or  spindle 
cells.  The  round  eel!  variety  is  often  quite  malignant,  while  the  spindle 
cell  is  semi-benign.  They  usually  make  their  appearance  in  young  adults, 
and  depending  largely  upon  their  vascuhrity.  may  grow  rapidly  or  slowly. 

Diagnosis  of  S,\rcomatous  Growtii.s  of  Bone. — This  mav  be  easy  . 
or  difficult,  depending  upon  the  situation  and  size  of  the  growth.  In  en- 
dosteal sarcomata  there  may  be  difficulty  in  dififerentiating  the  process  from 
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a  chronic  osteomyelitis,  and  osteoperiostitis,  an  abscess  of  the   bone,  oca 
gumma. 

A  gumma  is  of  rare  occurrence,  grows  slowly,  is  circumscribed.  9 
the  case  should  give  a  history  of  sj^philis.  An  abscess  is  usually  associa 
with  some  fever,  severe  pain  and  will  give  a  history  of  infection. 

Chronic  osteomyeHtis,  usually  is  of  tuivercular  origin  and  frequ< 
does  not  produce  any  considerable  enlargement  of  the  bone. 

In  an  osteoperiostitis  the  new  growth  is  external  to  the  bone,  and  t 
fact  is  usually  capable  of  recognition.  The  X-ray  may  be  of  service,  and 
in  some  cases  an  incision  may  be  necessary  in  order  to  establish  llie  diag- 
nosis. A  soft,  cellular  growth  within  the  interior  of  a  bone,  is  almost  cer- 
tainly malignant. 

The  periosteal  growths  are  circumscribed,  but  not  encapsulated. 
usually  have  an  unequal  consistency  in  consequence  of  the   formation  i 
cysts,  and  are  fixed  to  the  bone. 

Treatment. — Medullary  myeloid  sarcomata  are  usually  mildiy  t 
nant,  and  if  the  soft  tissues  have  not  been  invaded  they  may  be  treated  I 
conservative  methods,  that  is.  by  chiseling  a  good  sized  opening  in  the  b 
and  then  thoroughly  curetting  the  growth  away. 

In  the  round  and  spindle-cell  medullary  sarcoma,  and  in  the  pcriost 
sarcoma,  free  excision  of  the  affected  bone  is  required. 

An  endosteal  saraima  may  be  secondary  to  sarcomatous  process  S 
uated  elsewhere  in  the  body.  „  . 

Carcinomata  of  tlie  bone  are  always  secondary,  and  frequently  folio 
cancer  of'the  breast.     The  process  often  atTects  several  bones  either  s 
ultaneously  or  successively.    The  affection  is  attended  with  a  severe  boring 
pain  in  the  bone  implicated,  the  pain   being  often  ^o  severe  a«  lo   rci[uiri: 
large  doses  of  morphine.     The  bone  affected  is  usually  somewhat  tender,, 
but  seldom  enlarged. 

Sarcomata  and  carcinomata  when  affecting  the  long  bones  secondai 
are  quite  likely  to  lead  to  spontaneous  fracture.  These  fractures,  howen 
may   readily   unite   under   proper   treatment. 

Secondary  malignant  affections  of  bones  are  not  amenable  to  operatic 
treatment. 


SCUHVY  KICKETS  (BAELOWS  DISEASE.)     INFANTILE  SCUlftVY. 

HEUORRHAQIC  EICEETS.) 

This  condition  was  first  described  by  Sir  Thomas  Barlow,  and  prcst 
the  symptoms  of  scurvy  in  a  rachitic  child.  It  occurs  in  children  of  1 
better  classes  and  is  apparently  due  to  the  too  early  administration  of  sta^c^^ 
food,  to  the  exclusion  of  milk  and  other  animal  foods.  Sterilized  milk  ii:,t 
also  be  a  causative  factor.  The  process  usually  comes  on  between  tlic  fotin 
and  eighteenth  month  and  is  attended  with  fever,  pains  in  and  tcnderiu-- 
of  the  bones  or  periosteum.  The  femur  and  tibia  are  most  frequently  af- 
fected, and  subperiosteal  hjemorrhages,  and  even  epiphyseal  separations  nr 
spontaneous  fractures,  may  occur.  Epistaxis,  hematuria  and  haemorrhage 
beneath  the  conjmictiva,  or  blood-stained  stool",  occasionally  occur. 
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Prognosis. — The  disease  usually  responds  readily  to  treatment,  but 
in  some  cases  the  child  grows  progressively  weaker,  the  haemorrhages  are 
increased  and  the  patient  dies  from  exhaustion. 

Treatment. — The  child  should  be  placed  under  the  best-  hygienic  sur- 
roundings and  given  fresh  milk,  meat  juice  and  lime  water,  and  in  older 
children  fresh  vegetables  and  cod  liver  oil  should  be  added.  It  may  be 
necessary  in  severe  cases  to  protect  the  limbs  from  injury. 

8CUEVT. 

This  is  a  constitutional  disease  due  to  improper  food  and  bad  hygienic 
surroundings.  It  is  characterized  by  a  general  disturbance  of  nutrition  arfd 
a  marked  tendency  to  haemorrhage  in  tlie  various  tissues  of  the  body. 
Scurvy  was  formerly  most  frequently  met  with  among  sailors  who  were 
obliged  to  make  long  sea  voyages,  during  whcih  they  were  deprived  of 
fresh  vegetables,  fruits  and  meats.  At  the  present  time  sporadic  cases  of 
scurvy  are  occasionally  met  with.  The  disease  is  most  frequently  encoun- 
tered, however,  in  camps  and  in  almshouses,  where  the  food  is  improper, 
and  where  bad  hygienic  conditions  prevail,  such  as  dampness,  foul  air,  and 
depressing  influences.  It  is  held  by  Garrod  and  by  Ralpe  that  deficiency 
in  the  potassium  salts,  and  more  especially  the  alkaline  carbonates  derived 
from  vegetables  and  fruits,  is  the  most  patent  causative  factor.  Impure 
water  is  also  a  factor  in  the  production  of  scurvy.  In  Russia,  where  the 
disease  is  endemic  and  at  times  epidemic,  it  is  thought  by  some  to  be  due 
to  infection. 

Symptoms  and  Course. — This  is  marked  by  decided  weakness  and  las- 
situde. The  patient  is  depressed,  drowsy,  apathetic,  and  indisposed  to 
exertion.  The  respiration  and  heart  action  are  readily  excited.  There  are 
muscular  pains  throughout  the  body.  The  skin  is  dry,  and  of  a  yellowish 
hue.  There  is  an  absence  of  fever.  After  these  symptoms  have  continued 
for  several  weeks,  the  disease  becomes  fully  established.  At  this  time  the 
gums  swell,  become  cedematous,  and  assume  a  bluish  tint.  When  the  dis- 
ease is  well  established  there  is  an  almost  constant  oozing  of  blood  from 
about  the  teeth,  the  breath  is  most  offensive,  haemorrhages  from  the  nose 
are  frequent  and  difficult  to  control;  numerous  small  or  large  extravasta- 
tions  of  blood  appear  beneath  the  skin.  Vesicles  may  form  over  these 
areas  and  grow  into  ulcerations  which  are  progressive  and  often  the  site 
of  haemorrhage  and  of  a  profuse  foul  discharge.  Haemorrhage  may  also 
occur  in  the  muscles  and  beneath  the  periosteum  into  the  joints,  and  from 
the  mucous  and  serous  surfaces.  Fever  is  also  present  during  the  height 
of  the  disease,  as  the  result  of  absorption  of  the  septic  products  from  the 
mouth  and  from  the  phagedenic  ulcers. 

DiAcTNOSis. — This  will  depend  upon  the  patient's  surroundings,  the 
state  of  general  malnutrition,  the  swollen  and  hjemorrhagic  gums,  the 
haemorrhages  beneath  the  periosteum,  and  into  the  soft  tissues,  and  the 
muscular  and  periosteal  pains. 

Prognosis. — This  is  usually  favorable  if  the  patient  comes  under  treat- 
ment sufficiently  early. 

Treatment. — The  patient  should  be  placed  under  the  best  p<^ssible 
hygienic  conditions.     Antiseptic  mouth  washes  should  be  frequently  used. 
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The  appetite  should  be  encouraged  and  the  patient  given  fresh  v^etables, 
meats,  fruits  and  milk.  Internally,  iron,  quinine,  strychnine  and  arsenic 
are  to  be  advised.  When  ulcers  occur  they  should  be  treated  antisepti- 
callv. 

OSTEOMALACIA.     MOLUTIES  OSSmM. 

This  name  is  applied  to  a  condition  of  softening  of  the  bones  in  adults. 
The  process  is  rare  in  this  country,  but  among  the  poorer  and  lower  classes 
in  some  portions  of  middle  Europe  it  is  of  frequent  occurrence.  It  more 
especially  affects  pregnant  or  nursing  women,  but  may  occur  in  young  girls 
about  puberty,  or  even  in  men. 

Caus.\tion. — In  some  countries  the  disease  is  practically  endemic.  It 
has  been  attributed  in  part  in  these  countries  to  bad  hygienic  surroundings, 
such  as  cold,  damp  and  poorly  lighted  dwellings,  in  which  the  women  cus- 
tomarily sit  upon  the  floor.  Associated  with  these  conditions  are  frequent 
pregnancies,  long  continued  lactation,  and  poor  and  often  insufficient  food. 
In  these  women  the  bones  of  the  pelvis  and  the  femora  are  especially  af- 
fected. 

SENILE  OSTEOMALACIA. 

This  form  occurs  especially  in  the  aged  and  insane  of  both  sexes.  The 
spine,  ribs  and  skull  are  more  especially  implicated.  Where  the  long  bones 
are  aflPected   fractures   readily  occur. 

OSTEOMALACIA  OF  PUBERTT. 

This  condition  has  been  ascribed  to  bad  hygienic  conditions,  anemia, 
and  poor  food,  associated  with  some  disturbance  of  the  functions  of  the 
ovaries. 

Pathology. — The  bones  become  hypereniic  and  then  softened  as  the 
result  of  the  absorption  of  the  lime  salts.  The  marrow  is  especially  vas- 
cular, red  and  often  the  site  of  haemorrhages.  Later  it  may  become  fatty. 
The  bones  are  more  porous  than  normal  in  consequence  of  the  widening  of 
the  Haversian  canals,  and  canaliculi. 

Symptoms  and  Course. — The  first  indications  of  the  disease  are  the 
occurrence  of  aching  pains  down  the  thighs,  in  the  pelvis,  along  the  ribs 
and  in  the  sternum.  The  affected  bones  are  very  sensitive  to  pressure. 
Later  the  bones  become  deformed.  The  femora  are  curved  and  their  necks 
displaced  downwards  (coxa  vara).  The  patients,  as  a  result  of  these  de- 
formities, are  somewhat  stunted.  The  pelvis  becomes  deformed,  the  acc- 
tabula  are  approximated,  and  the  pubes  and  promontor>'  of  the  sacrum  are 
pushed  forward.  The  urine  usually  contains  an  excess  of  lime  and  phos- 
phates, and  albumen  is  occasionally  present. 

Diagnosis. — This  will  be  established  by  considering  the  sex,  environ- 
ments, the  pain  in  and  localized  tenderness  over  the  bones,  and  the  de- 
formities. 

Prognosis. — If  the  hygienic  conditions  can  be  changed  and  pregnancy 
prevented,  recovery  often  occurs.  If  the  conditions  are  not  changed  the 
patient  usually  succumbs  as  the  result  of  exhaustion,  bronchitis,  or  affec- 
tions of  the  kidnevs. 
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Treatment. — This  consists  in  improving  the  diet  and  the  general 
hygienic  conditions,  so  that  the  patients  will  have  fresh  air,  sunlight,  dry. 
dwellings,  fresh  vegetables,  meat,  milk  and  fruit.  Pregnancy  if  possible  is 
to  be  prevented  and  lactation  stopped.  Small  doses  of  phosphorus  should 
be  administered.  In  some  cases  the  ovaries  have  been  removed  with  bene- 
ficial results. 

FRAOniTAS  OSSITTM. 

This  is  a  peculiar  state  of  the  long  bones,  which  occasionally  makes 
its  appearance  in  children  or  adults.  The  condition  may  follow  rickets, 
scurvy,  osteomalacia,  or  some  one  of  the  general  or  specific  diseases  that 
come  on  during  senility.  The  process  may  depend  on  bad  hygienic  sur- 
roundings or  be  inherited.  Often  there  is  no  assignable  cause,  but  the 
patient  breaks  bone  after  bone  from  slight  falls  or  muscular  action.  The 
union  is  often  faulty  and  attended  with  deformity  which  is  progressive. 

Prognosis. — In  fragilitas  ossium  the  condition  is  ordinarily  recovered 
from  at  or  about  puberty. 

Treatment. — This  should  consist  in  placing  the  patient  under  the  best 
possible  hygienic  and  dietetic  conditions.  The  diet,  in  part,  should  consist 
of  fresh  milk,  vegetables,  meat  and  fruit.  Cod  liver  oil  may  be  given,  and 
while  the  disease  continues  the  patient  should  have  the  long  bones  pro- 
tected by  splints. 

ACROMEOALY. 

This  is  a  disease  of  the  pituitary  body  leading  to  enlargement  of  the 
bones  of  the  hands  and  feet.  In  giants,  and  men  of  especially  powerful 
muscles,  the  pituitary  body  is  said  to  be  enlarged.  In  typical  acromegaly 
there  is  a  new  growth  in  the  pituitary  body  which  produces  pressure  upon 
the  optic  tract  and  gives  rise  to  those  symptoms  usually  present  in  cerebral 
tumors.  The  new  growth  may  be  a  cystic  adenoma,  a  glioma  or  a  sarcoma. 
The  body  may  be  the  site  of  hypertrophy,  colloid  degeneration  or  haemorr- 
hage. 

Symptoms  and  Course. — The  disease  may  make  its  appearance  at  any 
time  between  the  fifteenth  and  sixtieth  year  of  age. 

The  head  is  enlarged  and  the  bones  of  the  skull  thickened.  The  chin 
is  prominent  and  the  lower  jaw  much  enlarged.  The  superciliary  arches 
and  bones  of  the  nose  and  face  are  thickened  and  enlarged.  The  nasal 
cartilages  are  thickened,  producing  enlargement  of  the  nose;  the  skin  of 
the  face  is  much  thickened ;  the  lower  lip  is  thickened  and  prominent.  The 
fingers  become  greatly  enlarged  and  sausage-shaped.  The  feet  are  some- 
what similarly  affected.  The  spine  is  often  curved  (kyphosis,  lordosis  or 
scoliosis).  The  chest  is  usually  flattened  from  side  to  side,  with  some  en- 
largement of  the  ribs,  clavicle  and  scapula.  The  bony  enlargements  arc 
largely  due  to  periosteal  thickenings  which  are  very  often  quite  marked 
at  the  site  of  muscular  and  ligamentous  attachments.  The  tongue  and  ears 
are  often  enlarged  and  the  speech  thick.  At  a  later  period  optic  atrophy 
with  blindness,  followed  by  symptoms  of  cerebral  tumor,  occur. 


suwncAL  m^:ASEs  or  tse  boxes 


c&ETnnsiL 

This  condition  mav  be  congenital  or  acquired.  It  is  a  form  of  idiocy 
associated  with  absence  or  atrophy  of  the  thyroid.  In  conffetiital  cases 
the  child  is  bom  with  the  characteristics  of  cretins.  In  infantile  cases  die 
condition  is  acquired.  The  cretin  is  a  dwarf  lacking  in  mental  and  bodily 
development.  He  has  a  large  face  and  mouth,  thick  lips  and  tongue,  and  a 
broad  nose.  The  bones  of  the  skeleton  are  short  and  broad,  and  the  epiphyses 
swollen.    The  cretin  of  adult  age  docs  not  exceed  in  stature  a  child  of  6it 


Fig    446. — Achondropl; 

or  six  >ears.    It  is  held  generally  that  cretinism,  whether  endemic  n 
die,  is  due  to  some  affection  of  the  thyroid  gland. 

TrE-ATMEXT. — Thyroid  extract  is  given  in  full  doses. 

ACHONSROFL&SU. 

This  is  a  name  given  to  a  peculiar  congenital  condition  in  which  ( 

diaphyses  of  the  long  bones  fail  to  grow.    The  epiphyses  are  thick,  while 

the  diaphyses  are  extremely  short.     The  process  affects  the  long  bones  of 

the  upper  and  lower  extremities.    The  fingers  are  short  and  stumpy.     ~ 
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head  looks  unusually  large.  The  trunk  is  normal  length,  while  the  skin, 
hair  arri  genitales  are  normal.  The  gait  is  waddling  and  the  patient  is 
dwarfed  simply  on  account  of  an  arrest  of  development  in  the  long  bones 
(Fig.  446). 

ATBOPHY  OF  BONK 
ECCENTBIC  ATBOPHT. 

This  proceeds  from  the  center  outwards ;  the  osteoclasts  bordering  the 
marrow  cavity  produce  absorption  and  enlargement  of  the  medullary  canal. 
The  process  may  be  carried  on  until  there  is  but  a  shell  of  the  compact  bone 
left.  As  the  result  of  this  absorption  the  bone  is  very  much  weakened  and 
spontaneous  fracture  is  frequent.  The  process  occurs  from  disease  and  in 
old  age. 

Eccentric  and  concentric  atrophy  may  occur  from  disuse,  as  in  the 
stump  of  an  amputated  limb  which  becomes  smaller  and  conical.  Concentric 
atrophy  in  which  the  surface  of  the  bone  becomes  eroded  is  often  due  to 
pressure,  as  from  aneurism,  to  infection,  and  to  new  growths.  The  sub- 
stance of  the  bone  may  be  largely  absorbed  and  still  its  shape  and  form 
be  maintained,  as  in  osteoporosis,  in  which  the  Haversian  canals  are  very 
much  widened,  so  that  compact  bone  is  converted  into  cancellated,  and 
cancellated  bone  practically  disappears. 

Neuropathic  atrophy  may  occur  after  injuries  to  the  spinal  cord  or  to 
nerves.     It  is  largely  eccentric. 

Senile  atrophy:  This  affects  very  markedly  the  flat  bones.  Those  of 
the  skull  may  be  so  changed  that  the  outer  table  and  diplo  largely  disappear, 
the  skull  may  be  so  changed  that  the  outer  table  and  diploe  largely  dis- 
appear. The  bones  of  the  face  become  thinner,  the  lower  jaw  loses  much 
of  its  angle,  becomes  lighter  and  less  prominent.  The  long  bones  are  also 
atrophied  in  old  age  and  especially  the  neck  of  the  femur,  making  frac- 
tures from  slight  causes  frequent.  Localized  atrophy  of  an  individual 
bone  may  at  times  be  partially  corrected  by  the  production  of  passive 
hyperemia  by  Bier's  method,  by  counter  irritation  or  by  boring  the  bone. 

HTFEaTBOPHT  OF  BONES. 

The  long  bones  frequently  become  hypertrophied  in  consequence  of 
chronic  inflammation.  The  process  may  affect  a  part  of  the  shaft,  or  the 
entire  bone.  The  Haversian  canals  become  narrowed  as  a  result  of  the 
formation  of  additional  lamellae,  and  the  bones  more  dense  than  normal 
(osteosclerosis).  In  addition  to  the  sclerosis,  circumferential  lamellae  may 
be  formed  beneath  the  periosteum  and  internally,  around  the  medullary 
canal,  making  the  bone  much  thicker  than  normal  (hyperostosis). 

Exostoses  and  osteophytes  are  local  formations  of  new  bone  which  fre- 
quently occur  near  the  epiphyseal  junctions.  The  osteophytes  are  small 
pointed  outgrowths ;  the  exostoses  are  larger  and  may  form  tumors  of  con- 
siderable size,  or  osteomata. 

Endostoses  are  new  growths  situated  within  the  old  bone. 

Exostoses  and  osteophytes,  if  causing  annoyance  should  be  removed 
by  exploring  the  growth  through  a  proper  incision  and  then  chiseling  ft 
away  at  its  base. 
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GONOBBHEAL  EXOSTOSIS. 
(PAINFUL  HEEL.) 

This  condition  develops  in  the  course  of  a  chronic  gonorrhceal  process 
and  is  due,  as  has  been  shown  by  Baer,  to  the  local  action  of  the  diplococcus 
of  gonorrhoea. 

The  exostosis  is  situated  usually  on  the  os  calcis  and  is  responsible  f  >r 
a  most  painful  and  disabling  aflFection. 

Treatment. — This  is  very  satisfactory  in  its  results  and  consists  mere- 
ly in  cutting  down  upon  the  exostosis  and  removing  it. 


CHAPTER  XXIII. 

SURGICAL  AFFECTIONS  OF  THE  SPINE. 

SPBAINS. 

These  are  due  to  falls  or  blows  received  upon  the  back,  to  hyperex- 
tension,  hyperflexion  or  to  extreme  lateral  motion.  The  muscles  or  fascia 
may  be  torn,  or  the  ligaments  connecting  some  parts  of  the  vertebrae  rup- 
tured. Haemorrhage  may  occur  beneath  the  skin,  within  the  muscles,  or 
even  into  the  spinal  canal.  Any  portion  of  the  spine  may  be  injured,  but 
most  frequently  injuries  occur  in  the  cervical  or  dorsal  region. 

Symptoms. — Localized  pain,  aggravated  by  motion,  ecchymoses,  ten- 
derness upon  pressure  and  occasionally  slight  fever  occur.  Where  the  in- 
jury is  in  the  lumbar  region  there  may  be  inability  to  move  the  legs  or  re- 
lieve the  bladder  or  bowels,  in  consequence  of  pain  caused  by  the  muscular 
exertions.    Involvement  of  the  nerves  may  give  rise  to  persistent  neuralgia. 

Treatment. — Rest  in  bed,  with  hot  fomentations  or  evaporating  lotions, 
should  be  resorted  to  until  the  acute  symptoms  have  subsided.  Then  the 
patient  should  be  allowed  to  be  up,  while  each  day  or  second  day  the  mus- 
cles of  the  back  are  massaged. 

DISLOCATIONS. 

Dislocations  of  the  spine  are  very  infrequent,  and  excepting  the 
coccyx,  occur  in  the  cervical  region  only.  The  displacement  is  usually 
caused  by  hyperflexion  in  consequence  of  which  the  articulating  surfaces 
of  the  vertebrae  above  are  lifted  upwards  and  forwards  over  those  of  the 
vertebrae  below.  Dislocations  may  also  occur  as  the  result  of  extension 
from  the  head,  as  in  lifting  a  person  by  the  head  or  neck,  in  which  case 
the  odontoid  process  of  the  axis  is  usually  displaced. 

Unilateral  displacements  may  occur  from  extreme  rotation  of  the 
spine.  In  the  cervical  region,  any  of  the  vertebrae  may  be  displaced.  The 
occiput  has  been  dislocated  from  the  atlas,  usually  resulting  in  sudden  death, 
or  the  atlas  may  be  displaced  from  the  axis.  If  the  odontoid  process  has 
been  fractured,  or  the  transverse  ligaments  torn,  death  is  usually  instantan- 
eous from  compression  of  the  cord,  the  body  of  the  atlas  slipping  forward. 
The  dislocations  may  be  bilateral  or  unilateral,  and  with  very  rare  excep- 
tions are  forwards. 

Pathology. — The  intervertebral  disks  are  either  torn  or  separated. 
The  capsular  ligaments  are  always  ruptured  and  the  anterior  and  posterior 
ligaments  either  torn  entirely  or  partially.  The  ligaments  between  the 
laminae  and  spinous  processes  are  either  torn  or  greatly  stretched.  Frac- 
ture of  some  portions  of  the  vertebrae  or  its  processes  not  unfrequently  com- 
plicates the  dislocation. 
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Symptoms. — Unilateral  Dislocations.  The  head  is  turned  to^'ards  the 
opposite  side  and  fixed.  The  line  of  the  spinous  processes  is  altered  and 
irregular;  there  is  usually  tingling,  numbness,  or  neuralgic  pains  in  the 
parts  supplied  by  the  nerves  taking  origin  from  the  injured  area.  Paralysis 
does  not  often  occur.  If  the  displacement  remains  unreduced,  the  head  be- 
comes fixed  in  its  abnormal  position,  with  more  or  less  of  pain  in  conse- 
quence of  the  pressure  of  the  bone  upon  adjacent  nerves. 

Treatment. — The  patient  should  be  anesthetized,  and  an  effort  made 
to  reduce  the  dislocation  by  carrying  the  head  slightly  further  in  the  direc- 
tion to  which  it  inclines.  This  is  done  for  the  purpose  of  unlocking  the 
articulating  surfaces.  Extension  is  then  made  while  the  head  is  brought 
round  to  its  normal  position. 

BILATERAL  DISLOCATIONS. 

A  bilateral  dislocation,  if  complete,  is  always  accompanied  by  pressure 
upon  the  cord  and  paralysis.  If  the  dislocation  is  only  partial  the  cord  may 
escape  special  injury  or  pressure. 

Treatment. — Reduction  should  be  attempted  by  extending  the  head 
and  neck  and  then  making  traction  in  a  direction  upwards  and  backwards. 
If  these  measures  fail  the  region  should  be  exposed  by  incision  and  an  effort 
made,  before  or  after  partially  removing  the  articulating  processes  of  the 
lower  vertebrae,  to  reduce  the  dislocation,  and  failing  in  this  the  spinoas 
processes  and  laminae  of  the  displaced  vertebrae  should  be  cut  away. 

FRACTURES  OF  THE  SPIKE. 

Fractures  of  the  spine  constitute  about  three  per  cent,  of  all  fractures. 
These  fractures  most  frequently  occur  through  the  cervical  or  dorsal  re- 
gions, and  the  vertebrae  most  frequently  implicated  are  the  fifth  and  sixth 
cervical,  the  twelfth  dorsal  and  the  first  lumbar.  Fractures  of  the  spine 
may  be  caused  by  direct  or  indirect  violence.  They  are  caused  by  direct 
violence  as  when  one  receives  a  severe  blow  upon  the  back,  or  falls  from 
a  height,  striking  the  back  against  some  hard,  projecting  object.  Fractures 
by  direct  violence  are  also  produced  in  gunshot  injuries  of  the  spine.  Frac- 
tures by  indirect  violence  are  usually  caused  by  the  patient  falling  from  a 
height  and  alighting  upon  the  feet,  buttocks  or  head. 

INCOMPLETE  FRACTTTRES. 

The  spinous  processes  arc  broken  by  direct  force.  These  fractures  arc 
as  a  rule  confined  to  the  lower  cervical  and  dorsal  regions,  in  consequence 
of  the  spinous  processes  in  the  upper  cervical  and  lumbar  regions  being 
either  very  short,  as  in  the  lumbar  region,  c^r  well  protected  by  the  erector 
spinae  muscles  as  in  the  upper  cervical  region. 

Symptoms. — The  symptoms  of  fracture  of  the  spinous  processes  arc 
usually  those  of  a  local  trauma.  There  will  be  localized  pain  and  swelling, 
the  former  being  increased  by  motion,  tenderness  on  pressure,  with  an  ir- 
regularity in  the  line  of  the  spinous  processes,  and  preternatural  mobility 
of  the  fractured  processes.  This  mobility  may  he  attended  with  crepitus. 
Sensation  and  motion  in  the  extremities  are  not  interfered  with. 
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FBACTXTKES  OF  TEE  LAMINAE. 

These  fractures  are  not  infrequent,  and  result  from  direct  violence. 
If  but  one  lamina  is  broken  the  displacement  will  not  be  marked  and  the 
cord  as  a  rule  will  not  be  injured.  If  both  Jamiuie  are  broken  the  spinous 
processes  with  the  attached  portion  of  llie  lamina:  are  likely  lo  be  driven  in 
upon  the  cord  producing  paralysis. 

PARTIAL  FISSUKEl)  FBACTUKE  OF  THE  VERTEBRAE. 
These  occur  through  the  bodies  of  the  vertebra:  and  unattended  with 
displacement  are  not  followed  by  paralysis  or  interference  with  sensation. 
In  incomplete  fractures,  without  displacement  of  the  fragments,  paralysis 
may  occur  either  immediately  from  concussion  of  the  spine,  or  more  or 
less  from  hiemorrhage  or  the  pressure  of  inflammatory  exudates. 


Fig,  447.— Fr.ici 


Treatment. — In  those  cases  in  which  the  spinous  process  with  its 
lamime  are  driven  down  upon  the  cord,  producing  paralysis — the  proper 
treatment  is  to  expose  the  displaced  bone  by  incision  and  remove  it.  .\side 
from  this,  the  treatment  of  incomplete  fractures  consists  of  rest  in  bed  for 
three  or  four  weeks. 

COMPLETE  FRACTURES. 

FRACTITRES  OF  THE  BODIES  OF  THE  VERTEBRAE. 

These  fraqtures  are  usually  associated  with  more  or  less  displacement, 

with  pressure  upon  and  injury  to  tlie  cord.     In  fractures  of  the  vertebrje 

the  spinous  processes,  laminae  and  articulating  processes  may  or  may  not 

be  broken,  but  the  ligaments,  the  interspinous.  supraspinous  and  subflavous 

are  usually  torn.    The  upper  or  movable  portion  of  the  spine  is  driven  for- 

■  ■  the  lower  and  fixed  portion,  the  spinal  cord 
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is  compressed  and  often  irreparably  injured  between  the  upper  end  of  the 
lower  vertebra  and  the -laminae  of  the  vertebra  above.  In  cases  in  which  the 
displacement  is  less  marked  the  cord  and  membranes  may  escape  with  slight 

injury  (Fig.  447). 

Symptoms. — The  synfptoms  are  pain,  increased  by  motion,  tenderness 
or  pressure,  ecchymosis,  angular  deformity  and  paralysis. 

Symptoms  in  Fractures  of  Special  Regions. — Fractures  of  the 
lower  three  lumbar  vertebrae  are  uncommon,  and,  as  a  rule,  unattended 
with  special  symptoms.  In  consequence  of  the  cord  terminating  at  the 
level  of  the  second  lumbar  vertebra,  paralysis  in  these  fractures  does  not 
occur. 

The  symptoms  of  fracture  in  this  region  are  ordinarily  local  pain,  ten- 
derness on  pressure,  ecchymosis  and  great  weakness  when  the  patient  at- 
tempts to  stand.  Deformity,  crepitus,  and  preternatural  mobility,  are  usually 
absent,  and,  excepting  the  first,  should  not  be  sought  for. 

Prognosis. — The  prognosis  of  fractures  of  the  lower  lumbar  region  is 
usually  good. 

FRACTTJBES  BETWEEN  THE  SECOND  DOESAL  AND  SECOND  L1T1IBAB 

VERTEBRAE. 

In  fractures  through  this  region  there  is  likely  to  be  paralysis  of  the 
lower  limbs,  bladder  and  rectum,  with  loss  of  sensation  below  the  seat  01 
injury.  In  fractures  through  the  upper  dorsal  region  the  intercostal  and 
abdominal  muscles  will  also  be  paralyzed,  and  there  will  be  distension  of 
the  intestines  with  g;as. 

In  fractures  through  the  region  comprised  by  the  second  dorsal  above 
and  second  lumbar  below,  the  urine  will  be  retained,  often  becomes  ammo-  , 
niacal  and  infected,  cystitis  following.     Bed  sores,  hypostatic  congestion 
of  the  lungs  and  pneumonia  are  frequent. 

Prognosis. — The  prognosis  of  fractures  in  this  region  is  distinctly  un- 
favorable, although  if  the  cord  is  not  seriously  damaged  and  pressure  can 
be  relieved,  complete  recovery  may  occur. 

FRACTURES  BELOW  THE  AXIS  AND  ABOVE  THE  THIRD  DORSAL  VER- 
TEBRA. 

In  fractures  through  the  first  or  second  dorsal  vertebra  but  one  cord 
of  the  brachial  plexus  will  be  involved.  In  fractures  of  the  cervical  vertebrae 
both  the  upper  and  lower  extremities  will  be  paralyzed. 

Prognosis. — Tlie  prognosis  in  fractures  of  the  cervical  region  is  very 
grave.  In  fact,  the  higher  the  fracture  is  situated  in  the  spine  the  more 
serious  is  the  prognosis. 

FRACTURES  OF  THE  AXIS  AND  ATLAS. 

Fractures  through  the  upper  part  of  the  cervical  region,  including  the 
axis  and  atlas,  are  usually  either  immediately  fatal,  or  lead  to  death  within 
a  few  davs  or  weeks. 

Treatment  of  Fractures  of  the  Spine. — The  patient  should  be 
placed  in  bed,  on  a  hard  mattress,  and  kept  scrupulously  clean.  A  sponge 
bath  and  an  alcohol  rub  should  be  given  each  day,  followed  by  a  dusting 
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powder  over  the  back  and  sides.  For  tlie  purposes  of  the  bath  the  patient 
may  be  gently  turned  upon  his  side.  In  fact,  the  patient's  position  should 
be  frequently  changed  in  consequence  of  the  great  liability  to  pressure  bed- 
sores. In  consequence  of  the  nerve  influence  being  withdrawn  from  the 
lower  limbs  their  vitality  is  greatly  reduced  and  any  prolonged  pressure  or 
infection  is  likely  to  be  the  starting  point  of  serious  sloughing  in  the  skin 
and  subcutaneous  tissues.  It  is  often  necessary  to  relieve  the  nates,  calves 
of  the  legs  and  heels  from  pressure  by  placing  inflated  rubber  rings  about 
them,  or  rings  made  of  absorbent  cotton ;  and  for  the  purpose  of  relieving 
prominent  points  from  pressure  the  patient  may  be  placed  upon  an  air  or 
water  bed.  The  urine  should  be  drawn  regularly  under  the  strictest  anti- 
septic precautions,  the  catheter  being  perfectly  sterilized,  the  head  of  the 
l)enis  washed  and  the  urethra  irrigated  before  the  introduction  of  the  catheter. 
After  the  patient  is  placed  comfortably  in  bed  and  the  shock  is  relieved, 
the  most  important  consideration  is  the  correction  of  the  deformity,  if  one 
exists,  and  the  relief  of  the  cord  from  pressure.  The  recumbent  position 
with  slight  extension  may  correct  the  deformity  and  relieve  the  pressure. 
In  these  cases  nothing  further  is  required,  except  in  the  general  care  of 
the  patient,  unless  it  is  thought  best  to  immobilize  the  spine  by  the  applica- 
tion of  a  plaster  of  Paris  cast. 

In  cases  in  which  the  deformity  is  not  corrected  by  recumbency  and 
slight  extension,  laminectomy  should  be  done.  The  patient  is  anesthetized, 
turned  upon  his  side  and  the  fractured  region  thoroughly  asepticized.  The 
spinous  process  immediately  above  the  fractured  vertebra  is  displaced  for- 
ward and  partially  hidden.  The  spinous  process  of  the  fractured  vertebra 
is  prominent.  The  center  of  the  incision  should  be  placed  over  the  displaced 
spinous  process,  and  should  ordinarily  be  three  or  four  inches  long.  The 
incision  is  deepened  and  the  tissues  separated  by  blunt  dissection  and  held 
aside  by  large  blunt  retractors  until  the  laminae  which  are  producing  the 
pressure  on  the  cord,  and  which  belong  to  the  displaced  vertebra,  are 
reached.  The  spinous  process  with  these  laminae  should  then  be  cut  away 
with  bone  forceps.  If  the  laminae  of  another  vertebra  seem  to  be  producing 
pressure  upon  the  cord  they  may  also  be  removed.  If  the  dura  is  distended, 
possibly  by  a  clot  of  blood,  it  should  be  incised  and  the  blood  clots  re- 
moved. It  may  then  be  closed  with  a  few  catgut  stitches.  The  depth  of 
the  wound  should  be  drained,  the  muscles  united  with  catgut  and  the  skin 
brought  together  by  silkworm  gut.  The  spine  may  then  be  immobilized 
with  a  plaster  of  Paris  cast. 

FRACTITBES  OE  DISLOCATIONS  OF  THE  COCCYX. 

These  may  occur  as  the  result  of  direct  falls  or  blows.  The  coccyx 
may  also  be  displaced  backwards  during  the  act  of  parturition.  The  de- 
viations of  the  coccyx  may  be  forward,  backwards  or  lateral.  The  dis- 
placements are  associated  with  a  severe  and  constant  pain  in  the 
coccyx,  which  is  aggravated  by  muscular  exertion,  such  as  stand- 
ing and  walking,  and  especially  aggravated  during  defacation.  This 
constant  wearing  pain,  with  forced  confinement,  produces  a  chronic 
state  of  invalidism,  with  loss  of  appetite,  anemia  and  general  debility. 
Contusions  without  displacement,  especially  in  women,  often  lead  to  a  severe 
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Prognosis. — This  willdepend  upon  the  amount  of  injury  done  the  cord 
bv  the  clot. 

Treatment. — This  is  practically  the  same  as  that  for  concussion  and 
contusion  of  the  spine.  The  patient  is  confined  to  the  bed  with  an  ice  bag 
applied  to  the  spine.  The  bowels  are  kept  open  and  ergot  is  administered 
internally.  When  the  acute  symptoms  have  subsided  iodide  of  potash  may  be 
given  internally  and  counter  irritation  applied  externally. 

EXTEAMEDTTLLAET  HEMOBBHAOE  (HEMATOBBHACHIS) . 

'  Hemorrhage  between  the  vertebra  and  dura,  or  into  the  membranes, 
is  much  more  frequent  as  the  result  of  an  injur>%  than  is  haemorrhage  with- 
in the  cord. 

Symptoms. — Pain  is  usually  severe  and  associated  with  a  hyperesthetic 
zone  of  the  skin,  which  corresponds  to  the  distribution  of  the  spinal  nerves 
taking  origin  from  the  seat  of  the  injury.  Muscular  spasms  are  frequent 
and  more  or  less  extensive.  Paraplegia  occurs.  The  paralysis  does  not 
come  on  as  suddenly,  nor  is  it  usually  so  complete  as  in  intramedullary 
hemorrhage. 

Prognosis. — The  prognosis  is  comparatively  favorable  in  extramedul- 
lary  hemorrhage. 

Treatment. — This  should  consist  in  rest,  the  application  of  an  ice  bag 
to  the  spine,  the  administration  of  ergot,  and  a  thorough  opening  of  the 
bowels.  If  the  functional  disturbance  of  the  cord  produced  by  the  pressure 
of  the  clot  is  not  soon  relieved,  a  lamincctomv  should  be  done  and  the  clot 
removed. 

SPINAL  MENINOITIS. 
ACTTTE  SPINAL  MENINOITIS. 

This  may  be  the  result  of  an  injury  plus  infection.  The  inflammation 
is  usually  diffuse,  but  confined  to  the  arachnoid  and  pia  mater.  (Lepto- 
meningitis. ) 

Pathologically  there  is  an  inflammatory  exudate  and  a  collection  of  a 
yellowish  fluid  often  containing  pus.  The  membranes  become  dull  and  are 
often  the  site  of  adhesions.  The  inflammation  is  prone  to  extend  to  the 
membranes  of  the  brain. 

Symptoms. — The  process  is  often  ushered  in  with  a  chill  followed  by 
high  fever  and  severe  pain  in  the  back,  which  radiates  around  the  body 
and  down  the  limbs,  with  hyperesthesia  of  the  lower  limbs,  increase  of  the 
reflexes,  and  muscular  spasms.  As  the  case  progresses  signs  of  myelitis  are 
likely  to  develop,  with  paraplegia  and  paralysis  ol  bladder  and  rectum.  The 
spine  is  rigid  and  the  pain  in  the  back  increased  by  motion.  If  the  pro- 
cess extends  to  the  membranes  of  the  brain  there  will  be  intense  headache, 
vomiting,  photophobia,  delirium,  stiffness  of  the  neck  with  retraction  of 
the  head,  and  often  convulsions. 

The  prognosis  is  unfavorable. 

Tre.\tment. — The  treatment  should  be  primarily  preventive.  Any 
wound  involving  the  spine  should  be  thoroughly  asepticized  and  perfectly 
drained.  If  an  acute  infective  inflammation  of  the  spinal  membranes  has 
occurred  it  is  not  probable  that  any  operative  measures  will  control  it,  al- 
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though  if  the  process  is  circumscribed  a  laminectomy  may  be  done,  the 
dura  freely  incised  and  the  infected  area  drained.  Ordinarily  the  treatment 
will  be  confined  to  the  application  of  an  ice  bag  to  the  spine,  the  relief  of 
pain,  the  administration  of  ergot  and  the  thorough  opening  of  the  bowels. 

CHRONIC  ^ENINOITIS. 

In  exceptional  cases  this  may  result  from  an  acute  attack.  The  pro- 
cess is  usually  circumscribed  and  may  be  confined  to  the  arach;;oid  and 
pia  mater,  or  the  dura  mater  may  be  implicated.     ( Pachy-meningitis. ) 

There  is  hyperemia  and  inflammatory  exudate  with  adhesions  and 
thickening  of  the  membranes.  The  process  may  extend  to  the  cord  and  pro- 
duce myelitis. 

Symptoms. — There  is  pain  in  the  back,  increased  by  motion.  This  pain 
often  extends  around  the  body,  or  into  the  limbs.  The  reflexes  are  exag- 
gerated.    There  is  cutaneous  hyperesthesia  and  muscular  cramps. 

Treatment. — The  patient  should  be  confined  to  the  bed,  and  iodide 
of  potash  or  mercury  may  be  administered.  Blisters  may  be  applied  to 
the  spine  or  the  actual  cautery  employed. 

SPINAL  MYELITIS. 

Inflammation  of  the  cord  may  result  from  spinal  injuries  either  with 
or  without  fracture  of  the  bones.    It  mav  also  be  secondary  to  inflammatory 

V  «  V 

processes  in  the  membranes. 

ACUTE  MYELITIS. 

Symptoms. — The  onset  is  usually  sudden,  it  may  be  preceded  by  pains 
in  the  limbs  or  a  girdle-like  sensation  about  the  body.  With  the  onset 
there  are  chills  and  fever  and  a  rapidly  occurring  paraplegia.  Primarily 
there  is  hyperesthesia  and  following  this  anesthesia.  The  reflexes  are  first 
increased  and  then  lost.  The  rectum  and  bladder  are  paralyzed,  the  muscles 
waste,  bed  sores  and  cystitis  occur.  The  inflammation  may  result  in  death 
in  from  fi\^  to  ten  days,  or  in  less  acute  cases  ma.y  be  more  prolonged  and 
even  become  chronic. 

Treatment. — An  ice  bag  should  be  applied  to  the  back,  and  ergot, 
iodide  of  potash  or  mercury  administered.  Counter-irritation  is  also  to  be 
recommended.  The  lx>wels  are  to  be  thoroughly  opened.  If  the  cord  is 
being  compressed  by  the  laminae,  either  in  consequence  of  fracture  or  dis- 
location of  the  spine,  the  corresponding  spinous  process  with  its  lamime 
should  be  exposed  and  b<:)th  resected. 

CHRONIC  MYELITIS. 

This  may  be  but  the  sequence  of  an  acute  attack,  or  it  may  come  on 
as  an  original  afi^ection  and  be  the  result  of  an  injury. 

The  symptoms  are  complex.  In  cases  which  are  chronic  from  the 
first  there  is  a  slowly  progressive  weakness  of  the  muscles  of  the  legs.  The 
anterior  tibial,  flexor  and  peroneal  muscles  are  more  seriously  afl^ected  than 
are  the  muscles  upon  the  posterior  surface  of  the  legs.  With  this  weakness 
there  is  a  feeling  of  numbness,  or  as  of  pins  and  needles  in  the  extremities. 
The  deep  reflexes  are  usually  exaggerated  and  the  nniscles  atrophy.    There 


SURGICXL    AFFKCTIONS    OK    THK    SPINF.  835 

is  functional  derangement  of  the  bladder  in  that  the  patient  is  unable  to 
empty  it  completely.  Loss  of  sexual  power  in  men  is  common.  The  patient's 
general  health,  however,  is  good.  The  muscular  weakness  continues  until 
finally  the  patient  is  confined  to  his  bed  and  unable  to  move  his  limbs. 

Prognosis. — The  course  of  the  disease  is  usually  progressive,  although 
temporary  improvement  may  occur. 

Treatment. — If  depressed  bone  is  the  cause  of  the  disease  it  should  be 
removed.  Internally,  mercury  or  iodide  of  potash  may  be  given;  externally, 
blisters  or  the  actual  cautery  should  be  used. 


TKATJMATIC  NETTSASTHENIA.  BAUWAT  SPINE.    BAUWAT  BBAIN.    IN- 

DIRECT  CONCTTSSION  OF  THE  SPINE. 

By  this  condition  is  understood  a  functional  disturbance  of  the  spinal 
and  cerebral  centers  in  persons  who  have  been  subjected  to  railway  or  other 
severe  injuries.  It  seems  necessary  in  order  that  traumatic  neurasthenia 
be  produced,  that  the  patient's  nervous  system  be  suddenly,  unexpectedly 
and  profoundly  shocked.  The  condition  is  characterized  by  muscular  and 
mental  weakness,  nervous  irritability  and  pain.  It  has  been  explained 
that  the  reason  why  so-called  traumatic  neurasthenia  follows  railway  in- 
juries, is  that  great  force  is  expended  in  the  collision,  the  accident  is  un- 
expected, and  the  shock,  mental  disturbance  and  fright  incident  to  the  in- 
jury are  usually  very  severe  and  trying  to  a  sensitive  person's  nervous 
system.  The  patient  at  the  time  of  the  injury  may  have  received  a  severe 
shaking  up,  such  as  results  from  being  thrown  from  side  to  side  about  the 
car,  may  have  been  severely  bruised  or  sustained  a  fracture  of  one  or  more 
bones,  or  the  dislocation  of  some  joint.  Or  there  may  have  been  practically 
an  absence  of  physical  injury — only  a  most  profound  and  terrifying  nervous 
impression.  In  either  event  the  patient  immediately  or  in  a  few  days,  ex- 
periences a  severe  pain  in  the  back  and  head,  associated  with  great  muscular 
weakness,  mental  depression  and  nervous  irritability.  The  patient  is  scarce- 
ly able  to  walk  and  is  obliged  to  take  to  his  bed.  There  is,  however,  an 
absence  of  paralysis  and  the  reflexes  are  usually  not  disturbed,  or  are  per- 
haps slightly  exaggerated.  At  times  the  reflexes  in  the  sole  of  the  faradic 
brush  are  abolished.  There  is  an  absence  of  fever,  the  pulse  is  weak  and 
the  extremities  are  cold.  If  the  patient  gets  up  he  is  unable  to  walk,  or 
to  walk  more  than  a  short  distance.  He  becomes  quickly  exhausted,  his 
legs  give  out,  and  on  exertion  the  pain  in  his  back  and  head  are  increased. 
He  is  unable  to  apply  himself  to  business,  cannot  fix  his  attention;  he 
has  confusion  of  ideas,  his  mind  wanders  and  he  becomes  mentally  fagged. 
The  patient  is  also  greatly  depressed  and  fearful,  loses  confidence  in  him- 
self and  if  able  to  walk,  desires  some  one  to  go  with  him.  Usually,  how- 
ever, he  avoids  society.  The  patient  often  sweats  profusely,  at  times  has 
precordial  pain,  and  palpitation  of  the  heart  on  the  slightest  excitement  or 
exertion.  The  patient  may  be  confined  to  the  bed  but  a  few  days  or  for 
weeks.  Ordinarily  after  a  few  days  he  is  able  to  be  up  and  around,  with 
some  aid.  On  examination  the  spinous  processes  are  found  to  be  tender 
at  one  or  more  points.  The  muscles  are  soft  and  their  contractions  weak. 
Sight  is  often  deficient,  and  the  patient  is  unable  to  accommodate  for  near 
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objects  (presbyopia).  There  is  often  numbness  and  tingling  in  the  ex 
treniitics,  frequently  associated  with  hyperesthesia  or  anesthesia. 

Diagnosis.— This  will  depend  upon  ascertaining  the  circumstance  oj 
the  injury,  the  patient's  mental  condition,  weakness  of  his  muscles,  tin 
presence  of  pain  in  the  head  and  spine,  nervous  irritability,  his  fears  anc 
depressions,  without  associated  paralysis,  or  marked  change  in  the  reflexes 

Prognosis. — Insofar  as  life  is  concerned  the  prc^^osis  may  be  sak 
to  be  jjood,  ahhough  any  condition  which  markedly  lowers  the  vitalit>'  anc 
power  of  resistance  of  the  individual  makes  him  more  susceptible  to  disease 
and  less  able  to  withstand  it  when  once  contracted.  The  majority  of  patienu 
suffering  from  traumatic  neurasthenia  make  a  fairly  good  recovery.  At 
least  they  are  subsequently  able  to  attend  to  their  vocations.  A  goodh 
numl)er  do  not  entirely  recover  and  are  nervous  and  wretched  for  the  re- 
mainder   of  their  lives. 

Trkatmknt. — The  mental  worrv,  anxiety  and  distress  incident  to  a 
suit  for  damages  are  quite  sufficient  to  prevent  improvement  in  this  class 
of  cases.  In  the  treatment  the  patient's  mind  must  be  freed  from  anxien 
and  annoyance,  and  he  should  be  under  cheerful  surroundings,  led  i-ray 
from  the  scenes  of  his  troubles  and  made,  if  possible,  to  forget  them.  T.^ie 
morning  cold  shower  or  sponge  bath  is  very  serviceable,  especially  whc3 
followed  by  a  brisk  rub.  Massage  is  also  to  be  recommended.  The  patiez: 
should  be  frequently  taken  out  driving  or  walking;  the  appetite  shouli  « 
impn>veil  and  the  patient  encouraged  to  eat  as  much  as  possible.  The  b^:  wc!- 
sliould  Ik  regulated  and  tonics,  such  as  quinine,  iron,  nux  vomica  and  ars*-:: 
given.    Galvanism  to  the  spine  is  usually  beneficial. 

SPINA  BIFIDA. 

This  is  a  congenital  defect,  due  to  the  failure  of  union  of  one  or  r-  rt 
of  the  vertebral  arches.  The  process  is  usually  associated  with  prorr.**." 
of  tlie  spinal  membranes  or  cord  in  the  form  of  a  tumor  or  sac.  Thz  >i: 
contains  cerebrv^- spinal  fluid.  The  spinal  cord  has  its  origin  fiv>m  tre  r.  - 
Mast  which  grows  into  the  decider  stnictures  as  a  linear  medullarv-  z:.L 
The  K'^rders  of  this  linear  fold  grow  upwards,  and.  coalescing  in  the  zr^  ri*: 
line,  form  the  central  canal  of  the  cord.  The  cord  is  subsequently  serin-:*! 
from  the  overlying  skin  by  an  intrusion  of  the  m.esobiast.  which  J.:rr-.>  iy. 
xertebnv.  spinal  :r.e:ribrane.  Hgan^ents  and  muscles. 

r!*:0  fo'lowiu;:  varieties  of  si^inal  binL:a  are  described: 

1.      MycKve'e,     This    form   results   iron:  a   wart  of   clr-s-zre    ::  v^ 

vriiv.iiive  ::xv'r.:!ary  gr^vve.     The  defect  occi:rs  :r»  the  lur-.bc^sacrsl  re-^  -_ 

r*'.ero  :s  here  :o  be  seen  a  raw  surface,  representing  the  str-jrcrrres   ::  -.-*; 

exivsed  si^inal  vvrd.     The  cenira'.  car.a'  o:  :he  >o:r^I  c:ri  crv— ^   i-  — 
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_     Meningomyelocele.    In  this  form  there  is  a  deficiency  in  tht;  arches 

a-isociated  with  protrusion  of  the  spinal  cord  and  membranes.  Tlie  sac  is 
made  up  of  skin  and  dura,  and  lined  by  the  arachnoid  membrane.  Tnc 
cavity  of  the  sac  is  in  direct  relation  with  the  subarachnoid  space.  Ihe 
cord  leaves  the  canal  and  crosses  to  the  posterior  wall  of  the  sac  where  it 
spreads  out.  From  this  position  the  nerves  cross  the  sac  to  the  interverte- 
bral foramina.  This  form  comprises  about  65  per  cent,  of  all  cases  of  spina 
bifida. 

4.  Meningocele.  In  this  form  only  the  membranes  protrude.  The 
deficiency  in  the  arch  is  not  great  and  the  sac  tends  to  become  pedunculated, 
and  in  some  cases  the  opening  between  the  sac  and  the  canal  is  oblir.erated 
(Figs.  448  and  449)- 

5.  Spina  bifida  occulta.     Here  tliere  is.  a  defect  in  the  spina!  arches 


without  protrusion  of  the  membranes,  or  cord.  In  this  form  there  are  fre- 
quently found  other  congenital  defects,  such  as  club  foot;  or  it  may  have 
as  its  only  apparent  manifestation  a  growth  of  hair  along  the  spine,  corre- 
sponding to  the  openings  in  the  laminae. 

Clinical  History. — Myelocele:  this  condition  is  incompatible  with 
life  in  consequence  of  the  constant  leakage  of  the  cerebro-spinal  fluid. 

In  syringomyelocele,  meningomyelocele  and  meningocele  there  is 
usually  a  protrusion  of  either  the  membranes  or  cord,  or  both,  through  the 
gap  in  the  spinal  column.  The  swelling  varies  in  size  and  may  be  not  larger 
than  an  English  walnut,  or  as  large  as  a  felal  head.  It  is  round  or  oval 
in  shape,  and  occasionally  lobulated  as  the  result  of  partitions.  It  is  situated 
in  the  median  line  and  is  often  pedunculated  or  slightly  contracted  at  its 
base.    The  tumor  is  soft  and  fluctuant.     It  becomes  more  tense  on  crying 


838  SURGICAL   ArFECTlONS   OF    TSE   SPIME 

or  straining,  and  compression  of  the  tumor  often  causes  dizziness,  proi 
nence  of  the  fontanelles,  or  even  unconsciousness.    The  growth  f 
only  partially  covered  by  normal  skin,  the  uncovered  itortion  being  red  i 
raw,  or  bluish  and  thin,  and  representing  only  the  membranes  of  the  ipi 
cord.     The  deficiency  in  the  spinal  arches  can  usually  be  made  ouL 
portion  of  the  spine  may  be  affected,  but  the  lumbo-sacral  region  In  t 
frequently  the  site  of  tlie  defect.     The  general  Iieallh  0/  the  child  may  I 
good,  but  as  a  rule  it  is  very  poor.     If  the  cord  is  involved,  there  is  """   " 
tube  disturbance  of  the  functions  of  the  bladder  and  rectum,  and  prul 
paralysis  or  paresis  of  the  lower  limbs. 

Diagnosis. — This  will  rest  u|X)n  the  following  conditions:  the  tin 
is  congenital,  in  the  median   line,  fluctuates  and  its  tensity  incre.i«e*  1 
straining  or  crying.    If  compressed  or  partially  reduced  it  increases  the  i 
tracran-al  pressure.     The  skin  covering  is  often  deficient.     It  grows 
from  the  sides,  leaving  the  central  portion  raw,  uncovered  and   1 


1^^ 


Fig.  440. — .\n  immense  meningocele  involving  the  s 


only  of  the  membranes  of  the  cord.    The  opening  in  the  arches  can  u*t 
be  felt.     The  tumor  as  a  rule,  quite  rapidly  increases  in  size. 

Prognosis. — In  some  cases  a  spontaneous  recovery  is  attained. 
is  only  possible  in  meningocele  where  the  connection  between  the  sai 
the  spinal  canal  becomes  shut  off  by  the  growth  of  the  laminre.  !n  the 
great  majority  of  cases  the  growth  of  a  spina  bifida  is  progressive.  Ulcera- 
tion and  rupture  of  the  sac  may  occur,  or  infection  with  or  without  a  rup- 
ture, which  reaches  the  membranes  within  the  canal  and  the  cord,  eitha 
condition  ending  in  death. 

In  the  great  majority  of  cases  the  children  die  of  r 
Treatment. — The  sac  of  a  spina  bifida  following  birth  should  be  ke| 
scrupulously  clean,  enveloped  in  absorbent  gauze  and  cotton,  and  support 
by  a  bandage.    This  treatment  should  be  continued  at  least  for  several  we< 
until  the  child  has  developed  snnie  power  of  resistance.     In  cases  of  s 
gomyelocele  no  other  treatment  is  permissible.     In  cases  of  meningom 
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cele,  and  especially  in  cases  of  meningocele,  if  the  condition  is  progressive, 
after  the  child  has  gained  sufficient  strength,  the  sac  may  be  injected  with 
Morton's  fluid,  which  consists  of  lo  grains  of  iodin  and  30  grains  of  iodide 
of  potash  to  the  ounce  of  glycerin.  Under  strict  antiseptic  precautions, 
and  cither  with  or  without  the  withdrawal  of  a  small  quantity  of  the  fluid, 
from  20  to  30  drops  of  this  solution  may  be  injected  into  the  sac.  The 
needle  should  enter  the  base  of  the  tumor,  and  preferably  where  it  has  a 
norma]  skin  covering.  The  opening  may  then  be  closed  with  collodion. 
Following  the  injection  the  tumor  r.hould  be  supported  as  before,  and  after 
the  reaction  has  subsided,  if  the  tumor  has  decreased  in  size,  the  injection 
may  be  repeated  in  periods  of  eight  or  ten  days.  If  the  injections  are  not 
beneficial,  or  not  thought  advisable,  resection  may  be  practised. 

In  resection,  the  parts  should  be  thoroughly  asepticized,  the  child 
placed  upon  its  side  and  abdomen,  in  an  exaggerated  Trendelenburg  posi- 
tion, and  lightly  anesthetized,  when  two  curvilinear  incisions  are  made 
around  the  base  of  the  tumor,  leaving  sufficient  skin,  if  possible,  to  cover  the 
defect  when  the  tumor  has  been  removed.  The  skin  flaps  are  dissected 
away  from  the  membranes  and  when  the  base  is  reached  in  a  case  of  :v.en- 
ingocele  this  may  be  transfixed  with  catgut  and  tied  off  as  the  fluid  is  al- 
lowed to  escape.  The  redundant  portion  of  the  sac  is  then  cut  away  and 
its  surfaces  united  carefully  and  accurately  w-ith  a  continuous  suture,  so  as 
to  prevent  absolutely  any  leakage  of  cerebro-spinal  fluid.  Following  this 
tJie  flaps  of  skin  are  accurately  approximated.  In  cases  in'  which  there 
is  not  a  sufficiency  of  skin  to  cover  the  defects,  the  flaps  may  be  taken  from 
the  lumbar  region  and  swung  into  position.  In  cases  of  meningomyelocele 
in  which  the  cord  is  situated  upon  the  posterior  surface  of  the  sac,  the  sac 
should  be  opened,  the  fluid  allowed  to  drain  off,  the  cord  separated  from 
the  sac  and  replaced  within  the  canal,  when  that  portion  of  the  sac  which 
is  in  excess  is  cut  aw^ay  and  its  surfaces  accurately  approximated  by  con- 
tinuous catgut  sutures.  The  skin  flaps  are  then  united  with  silkworm  gut, 
and  a  compress  and  large  dressing  applied,  supported  by  a  well-fitting 
bandage.  It  is  best  to  keep  the  child  in  the  Trendelenburg  position  for  a 
V  eek  or  ten  days,  in  order  to  prevent  undue  pressure  or  tension  upon  :he 
sutured  surfaces.  The  results  of  excision  in  suitable  cases  have  been  quite 
s.  tisfactory,  although  the  dangers  are  considerable,  and  these  consist  in 
the  continued  leakage  of  cerebrospinal  fluid,  shock,  convulsions  and  septic 
meningitis. 


CHAPTER  XXIV. 


AMPUTATIONS. 

By  this  is  understood  the  removal  of  a  limb  or  portion  of  a  limb  through 
its  continuity.  Disarticulation  or  exarticulation,  is  the  removal  of  a  limb  at 
a  joint. 

Indications. — Any  injury,  disease  or  malformation  which  renders  the 
retention  of  a  limb  prejudicial  to  the  life,  health  or  comfort  of  the  individual 
is  an  indication  for  amputation. 

Amputation  is  frequently  required  in  severe  crushing  injuries,  as  in 
railroad  and  machinery  accidents,  in  which  the  soft  parts  are  lacerated,  the 
bones  crushed  and  the  circulation  interfered  with. 

Amputation  is  frequently  required  in  gangrene  of  a  limb,  in  malignant 
disease,  and  in  some  cases  of  severe  and  uncontrollable  infection. 

Amputation  may  be  required  in  cases  of  compound  fracture  in  which 
the  bones  have  been  greatly  comminuted  and  ihe  injury  followed  by  sevea* 
infection,  likewise  in  some  cases  of  compound  dislocation  followed  by  in- 
fection. There  are,  however,  very  few  injuries,  including  compound  frac- 
tures and  dislocations,  in  which  the  circulation  is  maintained  and  progres- 
sive infection  prevented,  which  require  amputation.  In  some  cases  of  de- 
formity, where  the  limb  is  useless  and  a  burden  for  the  patient,  amputation 
is  indicated. 

Gunshot  injuries,  extensive  bone  disease,  elephantiasis  and  aneurism 
will  occasionally  call  for  amputation. 

A  limb  should  at  any  time  be  sacrificed  to  save  a  patient's  life.  An  am- 
putation, however,  should  never  be  performed  if  the  limb  will  be  of  use  to 
the  patient  and  can  be  saved.  It  is  also  a  cardinal  rule  in  surgery  to  pre- 
serve as  nuich  of  the  limb  as  possible,  and  this  rule  is  especially  applicable 
to  amputations  about  the  hands  and  feet.  In  conse^iuence  of  the  present 
methods  of  combating  and  controlling  infection,  amputations  are  much  less 
frequent  than  formerly. 

Preparation  of  the  Patient. — Amputations  are  frequent  in  emergenc>' 
cases  where  the  preparation  must  be  hurriedly  made.  The  limb,  however, 
should  be  shaved,  thoroughly  scrubbed,  dried,  wasjied  with  alcohol,  and 
then  with  some  antiseptic  sob.ition,  such  as  bichloride  of  mercur> .  carbolic 
acid  or  lysul.  A  wet  antiseptic  dressing  may  then  be  applied  and  retained 
until  the  preparations  for  the  operation  are  complete.  In  accident  cases 
the  patient  uj)on  reception  may.  with  advantage,  be  given  i-.'^o  of  a  grain  of 
strychnine,  and  1-4  of  a  grain  of  morphine.  In  other  cases  these  remedies 
should  be  given  before  the  administration  of  the  anesthetic. 


Fig.  450. — Wytili's  metlKni  of  c()nirollinK  hemorrliaRC  in  disarticulation  at  the  hip. 


AMPUTATIONS  843 

contract  refiexly.  The  rubber  bandage  shouki  not  be  firmly  applied  over  a 
malignant  growth  or  the  seat  of  a  superficial  infection,  for  fear  of  forcing 
these  products  into  the  veins. 

Hemorrhage  may  also  be  controlled  by  digital  compression  of  the  main 
artery,  or  by  the  use  of  the  tourniquet,  consisting  of  a  pad  which  is  screwed 
down  upon  the  main  artery  and  held  in  place  by  a  strap  encircling  the  limb. 

In  amputations  at  the  hip  or  shoulder  Wyeth's  method  of  controlling 
hemorrhage  is  to  be  recommended.  For  the  hip,  this  is  carried  out  as  fol- 
lows ( Fig.  450) :  The  requisites  are,  a  piece  of  strong  rubber  tubing  one- 
third  of  an  inch  in  diameter,  two  yards  long,  and  two  steel  needles  two-six- 
teenths of  an  inch  in  diameter  and  eight  inches  long.  The  limb  is  first  ele- 
vated for  three  minutes,  for  the  purpose  of  rendering  it  as  nearly  as  possi- 
ble avascular:  one  needle  is  then  inserted  just  b^low,  and  at  the  inner  side 
of  the  anterior-superior  spine  of  the  ilinm.  and  made  to  traverse  the  muscles 


Fig.  452. — Method  of  controlling  hemorrlmKt;  without  the  use  of  pins. 


and  fascia  on  the  outside  of  the  limb,  and  emerge  on  a  level  with,  and  from 
three  to  four  inches  external  to,  the  point  of  entrance.  The  second  needle 
enters  the  tissues  just  internally  to  the  saphenous  opening  and  one-half  inch 
below  Poupart's  ligament  and  emerges  one  inch  below  the  tuberosity  of  the 
ischium.  The  sharp  points  of  the  nee<lles  should  be  protecteil  by  corks,  to 
prevent  injury  to  the  surgeon's  hands.  The  rubber  tubing  is  now  tightly 
wound  three  or  four  times  about  the  limb,  above  the  needles,  and  knotted,  or 
its  ends  held  with  a  pair  of  forceps. 

Jordan  Lloyd's  Method. — The  limb  is  elevated  as  before  for  three  min- 
utes. A  pad  is  then  placed  over  the  external  iliac  artery,  a  strip  of  bandage 
laid  down  the  anterior  surface  of  the  limb,  and  anotht-r  down  the  posterior 
surface.  The  tubing  is  then  carried  strongly  aboiu  the  hip  for  several  turns. 
crossing  the  crest  of  the  ilium  above,  and  passing  between  the  anus  and  the 
tuberosity  of  the  ischium  below.    With  tjie  last  turns  the  tubing  is  crossed 
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at  the  iliac  crest,  carried  about  the  body 'and' knotted.  Then  by  drawing  up- 
wards upon  the  bandages  the  tubing  is  kept  in  place  and  prevented  from 
slipping  down  upon  the  thigh.  If  the  foregoing  precautions  are  not  taken, 
as  soon  as  the  head  of  the  bone  is  disarticulated,  the  tubing  will  slip  down 
over  the  flaps,  and  while  obstructing  the  surgeon's  view,  will  not  control  the 
hemorrhage. 

I  have  used  the  Wyeth's.  method  in  four  cases  of  disarticulation  at  the 
hip,  without  having  a  single  vessel  spurt. 

By  these  methods  either  the  common  femoral  or  the  external  iliac  is 
compressed  against  the  rim  of  the  pelvis  anteriorly,  while  the  gluteal,  sciatic 
and  internal  pubic  are  compressed  against  the  border  of  the  pelvis  poste- 

iriorly. 
WyetWs  Method  of  Controlling  Hemorrhage  at  the  Shoulder, — In  this 
I  method  a  steel  pin  is  made  to  enter  the  middle  of  the  anterior  axillary  fold 

%  and  emerge  one  inch  internally  to  the  tip  of  the  acromion  process.  The 

f  second  pin  enters  the  middle  of  the  posterior  axillary  fold  and  emerges  just 

L  within  the  tip  of  the  acromion  process   (Fig.  451).  Above  these  pins  a 
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Fig.  453. — Method  of  holding  knife  in  making  circular  amputations. 

strong  piece  or  rubber  tubing  is  drawn  and  knotted.  (Fig.  452  shows  method 
of  controlling  hemorrhage  without  pins.) 

GENEEAL  TECHNIC  OF  AMPTTTATIONS. 

THE  FOEMATION  OF  FLAPS. 

Flaps  may  be  made  by  the  circular  method  or  by  foniiing  equal  or  un- 
equal lateral  or  antero-posterior  flaps.  The  flaps  should  be  of  such  length  as 
to  cover  the  ends  of  the  bones  freely  and  without  tension.  If  the  flaps  are 
too  short,  a  conical  and  painful  stump  will  be  produced,  or  the  bone  may 
protrude  between  the  flaps,  making  a  resawing  of  the  bone,  or  a  second 
amputation  necessary.  Flaps  f«)rnied  from  the  lower  portion  of  the  ann, 
and  especially  from  the  lower  third  of  the  thigh,  must  be  proportionately 
longer  than  those  taken  from  the  forearm  or  leg,  in  consequence  of  the 
length  and  greater  contraction  of  the  severed  muscles.  As  a  rule,  the  flaps 
taken  together  must  be  equivalent  to  one  and  one-half  diameters  of  the 
limb  at  the  sawline ;  and  each  flap,  when  of  the  same  length,  whether  bilat- 
eral or  belonging  to  a  cuflf,  should  be  equal  to  three-quarters  of  the  diameter 
of  the  limb.    Flaps  of  proper  shape  and  length  may  be  marked  on  the  skin 
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much  as  one  would  an  inverted  penholder  (Fig.  453),  while  with  the  left 
hand  he  retracts  the  skin  above  the  proposed  line  of  incision,  then  stoops  and 
carries  his  arm  beneath  and  over  the  limb,  applying  the  heel  of  the  knife 
to  its  anterior  surface  (Fig.  454).  The  incision  is  commenced  with  3  slight 
sawing  motion  and  the  knife  carried  completely  around  the  limb  to  the  point 


Fig,  455.— .\  ilifferent  method  of  holding  Che  knife  in  making  a  circular  ampiiUlion. 


of  starting,  without  changing  the  hand.  This  is  readily  accompHsIicd  if  the 
thumb  and  forefinger  grasp  the  handle  of  the  knite  near  its  extremity,  so 
that  in  making  the  incision  around  the  limb  the  handle  of  the  knife  can  pass 
between  the  base  of  the  thumb  and  index  finger  (Fig.  455)-  Incision  made 
by  passing  the  arm  over  the  limb).    The  first  incision  divides  the  skin  and 
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fascia  down  to  the  muscles.  This  cuff  is  then  dissected  back  from  the 
muscles  for  one  or  two  inches,  depending  upon  tlie  size  of  the  limb,  when 
the  second  circular  incision  is  made  close  to  the  cuff  and  through  the  superfi- 
cial layer  of  muscles  (Figs.  456  and  457).  These  muscles  are  now  retracted 
and  a  third  circular  incision  made,  which  goes  to  the  bone.  It  is  now  neces- 
sary to  retract  all  of  the  tissues  well  upward  above  the  sawline.    This  is  dcme 


in  the  arm  and  thigh  by  taking  a  piece  of  sterilized  cotton  cloth,  one  yard 
wide  and  tearing  one  end  down  half  way.  The  termination  of  the  slit  is  then 
made  to  surround  the  bone,  the  two  ends  crossing  the  soft  tissues  in  front, 
and  the  untorn  end  crossing  them  behind.  If  the  two  extremities  are  now 
drawn  upon  strongly,  the  cuff  can  be  retracted  out  of  the  way  of  the  saw- 
line  (Figs.  458,  459,  460,  461  and  462). 
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Fig.  458. — Clolh  retrnttnr  when.'  thi 
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In  amputations  through  the  shaft  of  a  bone,  rt  is  desirable  to  have  a 
periosteal  or  niusculo-periosteal  covering  for  the  end  of  the  bone.  This 
should  be  about  equal  in  length  to  the  diameter  of  the  shaft.  A  circular  inci- 
sion is  made  about  the  bone  and  through  the  periosteum,  and  the  flap  pushed 
back  to  the  proposed  sawline  with  the  handle  of  a  scalpel  or  a  periosteal  ele- 


» 


I'^ii.  459 — Rctractinjf  the  soft  tissue  where  there  is  but  one  bone. 


vator.  After  the  bone  is  sawn  the  periosteal  Hap  is  allowed  to  fall  over  the 
end  «)f  the  bone.  The  advantag^es  of  a  periosteal  flap  are  that  it  lessens  the 
liability  to  necrosis,  osteomyelitis  and  the  fixation  of  the  soft  tissues  to  the 
end  of  the  bone,  the  latter  when  it  occurs  making  a  painful  stump.     The 


AMPUTATIONS 


F'S.   45?'i- — Slvimp    in    circtihr   method. 


i8.— Cloth   rctr;ict"r  ivhcr^  tK-r,'  is  but 
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Edmunds  have  established  the  fact  that  in  ligating  a  vessel  the  ligature 
should  only  be  drawn  sufficiently  tight  to  approximate  the  internal  coats  of 
the  vessel  and  not  to  divide  them,  as  was  fonnerly  thought  necessary.  In 
cases  of  arterio-sclerosis  it  is  often  desirable  to  apply  a  second  and  even  a 
third  ligature  upon  important  vessels,  these  ligatures  being  placed  parallel 
and  in  immediate  juxtaposition.  When  the  main  vessels  have  been  ligated 
the  constricting  band  is  loosened  and  then  removed,  all  bleeding  vessels 
caught  with  forceps  and  ligated.    The  important  nerves  are  then  seized  with 


Fig.  461. — Method  of  applying 


forceps,  drawn  out  two  or  three  inches,  and  cut  off.  This  is  done  for  the 
purpose  of  preventing  them  from  being  caught  in  the  cicatrix  or  irritated 
by  any  possible  subsequent  infection.  After  the  control  of  hemorrhage  and 
the  retrenching  of  the  nerves,  the  periosteal  flaps  are  brought  together  by 
one  or  two  catgut  sutures  and  the  skin  and  subcutaneous  tissues  by  inter- 
rupted silkworm  gut  sutures.  Usually  a  small  tube  or  a  few  strands  of 
catgut  are  introduced  for  drainage,  which  ordinarily  needs  to  be  maintained 
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only  for  a  few  days.  In  amputations  through  the  lower  third  of  the 
thigh  it  may  be  necessary,  in  order  to  prevent  too  great  contraction 
of  the  muscles  and  retraction  of  the  flaps,  to  make  extension  from  the  parts. 
This  may  be  accomphshed  by  applying  on  each  side  of  the  limb  a  strip  of  ad- 


Fig.    462, — Many-tailetl 


hesive  plaster,  which  is  held  in  place  by  a  bandage.  These  strips  extend  over 
the  end  of  the  stump,  where  they  are  knotted  and  a.  weight  is  attached  by  a 
cord  which  runs  over  a  pulley.    A  large  dressing  is  then  applied,  secured  by 
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"ooly  for  a  few  days.      In  amputations  through  the  lower  third  of  the 

-"thigli    it    may   be   necessary,    in  order  to   prevent  too   great   contraction 

•-of  the  muscles  and  retraction  of  the  flaps,  to  make  extension  from  the  parts. 

-  This  may  be  accomplished  by  applying  on  each  side  of  the  limb  a  strip  of  ad- 


hesive plaster,  wliich  is  held  in  jilaci.'  by  a  liaiidajji'.  These  strips  exti-nd  over 
the  end  of  the  stump,  where  they  are  kimttecl  and  a  weight  is  attached  by  a 
cord  which  runs  over  a  pulley.    .\  largo  dressiug  is  then  apijlied,  secured  by 
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a  bandage.  In  applying  a  bandag:e  for  the  purpose  of  securing  drt^2s;3> 
an  ampuUted  thigh  or  arm,  it  is  usually  necessarv  to  cam-  the  hniiK 
around  the  waist  or  chest  in  order  to  prevent  its  slipping  off.  Inaqm- 
tions  of  the  forearm  or  leg,  the  banda^re  may  be  carried  up  over  the  (»« 
or  knee  for  the  same  purpose. 

In  perhaps  the  majority  of  cases  the  modified  circular,  iiiixe4  :r  * 
lateral  flap  method  of  amputation  will  be  found  most  suitable. 


Fig,  46.1,— Formal: 


V.v/uit.-. — Tho  technic  of  this  method  is  as  follows:  two  equal  lateral 
or  an  If  ri>- posterior  flaps  are  made,  whose  combined  Icnjjth  equals  one  and 
•>nc-lialf  liianieters  of  the  limb.  These  flaps  include  the  skin  and  fascia 
down  to  the  muscles,  and  are  made  with  a  good-sized  scalpel  by  ciitfiiijr  from 
without  inwards.  If  the  surgeon  is  ambidextrous  and  the  amputation 
ihnnigli  the  forearm  or  leg,  he  stands  facing  the  limb,  and  while  holding  the 
kiiilc  in  the  right  hand  an  incision  is  commenced  in  the  center  of  the  an- 
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terior  surface  of  the  limb  and  carried  across  the  left  side,  so  as  to  make  a 
flap  shg'htly  convex  below.  On  reaching  the  posterior  aspect  of  the  limb 
the  incision  is  carried  upwards  to  the  center  line  and  to  the  point  where 
the  bone  is  to  be  sawn.  The  knife  is  now  transferred  to  the  left  hand  and 
a  similar  flap  made  on  the  right  side  of  the  limb.  These  flaps  are  dissected 
up  one  inch  for  the  leg  and  two  inches  for  the  thigh,  retracted,  and  a  cir- 
cular incision  made  with  a  long  knife  through  the  superficial  muscles.    These 


muscles  an-  rctr;u-tfd 

Inr  iHTliap^  onf  i 

ncli  and  a  ^con^■i 

circular  incision 
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"^nuscular  tissue  involved;  or  if  practised  in  the  thigh  the  flap  should  not 
■  ^De  completely  retracted,  and  two  circular  incisions  made,  the  first  including 
-   the  superficial  and  the  second  the  deep  muscles  (Fig.  464). 

^^''AHFITTATION  BY  A  SINGLE  FLAP  OF  SKIN  AND  FASCIA  OS  BY  TTN- 

EQITAL  FLAPS. 

In  some  cases  of  accident  or  disease  one  surface  of  the  limb  will  be 


Fijs^  4r/). — AmpntJition  by  a  single  ri.ip.     Tciilc's  method. 


healthy,  while  the  other  is  lacerated  or  diseased.  In  these  cases  in  order 
to  save  as  much  of  the  limb  as  jx.x'^sible  it  is  desirable  to  take  the  major 
portion  or  all  of  the  flaps  from  the  healthy  side.  If  there  are  two  unequal 
flaps  the  lower  borders  are  usually  cut  convex,  while  if  but  a  single  flap 
is  made  this  is  usually  cut  rectanirularlv.     It  includes  one-half  the  circum- 
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fixion  are  lifted  up  from  the  bone  by  the  hand.  The  flap  is  then  cut  the 
requisite  length,  from  atx>ve  downwards  and  outwards,  by  a  sawing  mo- 
tion of  the  knife.  The  upper  flap  is  then  turned  upwards,  the  knife  re-en- 
tered at  the  sawline,  passing  behind  the  bone,  and  the  lower  flap  cut  of  the 
same  length  as  the  upper.  A  periosteal  flap  is  then  made  and  the  bone 
sawn  (Figs.  468  and  469). 

In  all  musculo-cutaneous  flaps,  after  securing  the  blood  vessels  and  re- 
trenching the  nerves,  the  flaps  should  be  united  by  quilted  sutures  of  cat- 
gut. Over  these  the  skin  and  fascia  are  brought  together  by  silkwormgut 
(Fig.  470).  Musculo-cutaneous  flaps  are  also  made  by  cutting  from  wifli- 
out  inwards.  A  large  scalpel  is  ordinarily  used,  the  flaps  being  marked  out 
and  cut  as  in  making  skin  flaps.     But  instead  of  reflecting  the  deep  fascia 


Fig.  470. — Qiiilling  the  flaps. 


from  the  muscles,  the  incisions  are  continued  through  the  muscles  up- 
ward and  toward  the  bone  until  the  sawline  is  reached.  In  the  same  man- 
ner a  similar  flap  is  formed  upon  the  opposite  side  of  the  limb.  When  the 
conditions  are  favorable,  musculo-cutaneous  flaps  of  unequal  length,  or 
a  single  musculo-cutaneous  flap,  may  be  formed. 

ELLIPTICAI  METHOD. 

This  is  a  niodified  flap  method  and  is  suitable  for  amputation  through 
the  forearm  and  leg  when  the  flap  is  to  be  taken  from  one  surface  of  the 
limb.  The  incisions  arc  in  the  form  of  a  lozenge  or  ellipse,  the  upper  end 
of  the  ellipse  being  on  one  side  of  the  limb  and  the  lower  on  the  other,  the 
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two  arms  of  the  ellipse  crossing;  the  lateral  aspects  of  the  limb  (Fig.  471). 

Technic. — For  purposes  of  illustration  we  will  suppose  that  the  left 

arm  is  to  be  amputated  at  the  elbow,  and  the  flap  taken  from  the  anterior 


surface  of  the  forearm.  The  incision  is  commenced  posteriorly  on  the 
outer  side  of  the  ami,  just  above  the  sawline,  and  carried  downwards  and 
forwards  across  the  side  of  the  arm  so  as  to  form  a  tlap  in  length  equal 
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x>  one  and  one-half  diameters  of  the  limb.  It  is  then  continued  across  the 
from  of  the  forearm,  forming  a  convex  flap,  and  upwards  and  backwards 
OCX  the  internal  surface  of  the  arm  to  the  sawline ;  an  incision  concave  be- 
low is  then  carried  across  the  back  of  the  arm  to  the  point  of  starting. 

This  flap  is  now  raised  from  the  anterior  surface  of  the  forearm  up 
to  the  sawline.  The  muscles  upon  the  posterior  aspect  of  the  arm  are  cut 
transversely  and  the  bones  sawn.  The  flap  is  then  turned  backwards  and 
stitched  into  position. 

f;  CHOICE  OF  METHODS  OF  OPERATION. 

The  method  selected  should  (i)  sacrifice  the  least  amount  of  healthy 
tissue;  (2)  give  a  good  bone  covering;  (3)  afford  flaps  with  a  good  blood 
supply;  (4)  give  a  favorably  situated  cicatrix;  (5)  leave  a  stump  to  which 
an  artificial  limp  may  readily  be  adjusted. 

The  circular  method  sacrifices  the  least  amount  of  bone,  the  cicatrix  is 
terminal,  and  the  stump  may  become  conical.  A  circular  amputation  is 
quickly  performed  but  the  bone  is  not  always  easily  exposed. 

The  flap  method  gives  good  covering  to  the  bone,  the  cicatrix  may  be 
placed  terminally  or  laterally,  the  bone  is  readily  exposed  to  the  sawline, 
and  the  stump  is  not  likely  to  become  conical.  The  amount  of  tissue  sac- 
rificed is  somewhat  greater  than  in  the  circular  method. 

The  death  rate  in  amputation  is  proportionately  greater  the  nearer  the 
amputation  is  to  the  trunk.  It  is  always  greater  in  the  lower  than  in  the 
upper  extremities ;  in  men  than  in  women ;  for  injury  than  for  disease ;  and 
greatest  between  the  ages  of  five  and  fifteen. 

Qualities  of  a  Good  Stump. — The  stump  should  be  regular,  firm,  so 
that  the  bone  will  be  non-sensitive,  while  the  skin  is  non-adherent  except 
at  the  cicatrix,  flaps  well  nourished  and  the  cicatrix  able  to  withstand  pres- 
sure. 

Characteristics  of  a  Bad  Stump. — Flaps  scanty,  tightly  drawn,  adher- 
ent to  bone,  sensitive,  poorly  supplied  with  blood,  irregular  or  conical ;  often 
tlie  site  of  ulceration  and  callus,  or  papillomatous  formations. 

Changes  in  the  Stump. — The  skin  contracts  about  one-third  the  length 
of  the  flap;  the  contraction  is  greatest  where  the  skin  is  thinnest;  when 
there  is  but  loose  attachment  to  subcutaneous  parts,  or  the  subcutaneous 
tissue  is  slight  in  amount.  When  the  process  of  healing  has  been  delayed 
the  contraction  of  muscles  may  be  but  slight,  or  equal  to  one-half  of  their 
length. 

The  muscular  tissue  in  a  stump  usually  disappears  and  is  replaced  by 
fibrous  tissue  and  fat,  which  pad  the  stump  and  thus  serve  a  useful  purpose. 

Bones. — The  bones  undergo  atrophy  and  the  ends  become  conical.  The 
medullary  canal  is  closed  by  the  formation  of  new  bone,  or  by  fibrous  tis- 
sue. In  some  cases,  as  the  result  of  periostitis  and  ostitis,  new  osseous 
tissue  is  formed  and  the  end  of  the  bone  becomes  large,  irregular,  nodular 
and  club-shabed. 

Nerves. — The  nerves  undergo  atrophy  and  the  ends  become  bulbous. 
The  bulbs  are  made  up  in  the  main  of  fibrous  tissue,  and  the  size  of  the 
bulbs  depends  largely  upon  the  amount  of  irritation  to  which  they  are  sub- 
jected. 
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the  ellipse  crossing  the  lateral  aspects  of 
. — For  purposes  of  illustration  we  will 
amputated  at  the  elbow,  and  the  flap  tak 


^arni.  Tlie  incisioti  i^  nimrneiicc!  poste 
rii.  just  alxtvc  tl;e  savvliiie.  and  carried  d( 
side  of  the  arm  so  as  to  fonn  a  flap  ir 
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AHFUTATION  THBOUGH  THE  TEBMINAI  PHALANGES. 

The  patient  i^  anesthetized  and  the  hand  supported  by  an  assistant, 
jjjvho  holds  the  other  fingers  out  of  the  way.  The  hand  should  be  snpinated 
tiuring  the  formation  of  the  palmar,  and  pronated  during  the  formation  of 
•the  dorsal,  flap.  The  surgeon  holds  the  part  to  be  removed  between  the 
thumb  and  forefinger  of  the  left  hand. 

Formation  of  the  Palmar  F/a/>s  This  flap  should  equal  in  breadth  one- 
'half  of  the  circumference  of  the  finger  at  the  sawline.  The  incision  is  com- 
'menced  on  the  lateral  aspect  of  the  finger  and  just  in  front  of  the  base  of 


the  phalan.\.  and  carried  duwii  the  siik-  1 
member,  when  it  i^  carried  ;irniui<l  the  end 
side  to  the  sawline.  This  flap  is  (iissccted 
to  the  bone.  A  trausviTsc  iiicisinn  slightly 
the  dorsiun  of  the  finger,  anil  oiunecis  t! 
incisions  already  made.  The  hone  is  clea 
saw.  The  divided  flexor  tendon  is  then  S' 
glenoid  ligament  or  flaj).  and  the  sheath  cl< 


he  nail  lo  near  the  lip  of  the 
the  finger  and  up  the  opposite 
taking  all  of  the  tissues  down 
ivex  below  is  then  made  across 
e.-viremitits  of  the  two  lateral 
I  and  divided  with  forceps  or 
red  tu  the  sheath,  periosteum, 
1.    The  palmar  flap  i.-i  brought 
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upward  and  stitched  to  the  dorsal  flap  by  two  or  three  sutures.    Dre>>n:? 
are  then  applied  and  the  finger  supported  on  a  short  palmar  splint. 

DISABTICULATION  THROVOH  TEE  SECOKD  nrTEKPHALANGEAL  JOUT 
This  operation  i>  more  frequently  done  than  amputation  throngh  :bc 
terminal  phalanx.  The  technique  is  practically  the  same.  TW  laten!  inci- 
sion commences  at  the  joint  line  midway  between  the  dorsal  am:  pal-ra: 
surfaces,  and  is  carried  down  the  side  for  a  little  more  tlian  one  diariick: :: 
the  finger.  It  is  then  carried  around  the  end  and  up  the  other  ^'n\:.  ti'th 
articulation.  The  flap  is  then  dissected  up  to  the  joint  line,  taking'  u;I  <•!  :K 
tissues  down  to  the  bone.  A  dorsal  inci^^ion  slig-iulv  convex  below  i>  Dc" 
made,  connecting  the  extremities  of  the  two  lateral  incisions.  The  iuint  l? 
t.»pene<l  and  the  end  of  the  finger  removed.  The  deep  llexor  is  securoi  i'  the 
flap,  the  sheath  or  i>oriosteum,  and  the  sheath  closed.  The  palmar  flap  > 
brought  up  over  the  end  of  the  finger  and  secured  to  the  dorsal  bv  t^\o  vr 
three  stitches,  and  proper  dressing  applied  (Fig.  472). 

AMPUTATION  THROUGH  THE  SECOND  PHALANX  BY  SHOBT  DOBSAL  AD 

LONG  PALMAB  FLAP. 

Tlie  teclmic  in  this  operation  is  practically  the  same  as  in  the  one  iv.s 
dcscrilKMl.  The  incision  fcr  the  palmar  flap  should  commence  at  the  siw- 
linc  and  ho  oarrioil  down  the  side  the  distace  equal  to  orie  diameter  of  ♦he 
finger.  It  is  then  carried  across  the  palmar  surface  and  up  the  other  side  t-' 
the  <awliiio.  Iho  flaj)  is  dissected  up.  taking  all  of  the  tissues  to  the  N^ne 
The  dorsal  flap  sli«»uld  e(iiiai  nearly  one-half  the  diameter  of  the  rin'^er  an*! 
is  ft^rnu'd  by  making  an  inoisiun  across  the  dorsum  of  the  fing^er,  convex  be- 
lt w.  ami  cniiiK'Oting  the  two  lateral  incisions. 

All  oi  the  soft  tissues  are  now  reflected  to  the  sawline,  the  bone  divided 
and  the  tinker  removed;  and  the  superficial  flexor,  if  divided,  should  now  k 
secured  t<»  the  periosteal  flaj)  or  tendon  sheath.  The  palmar  riap  is  turned 
over  the  end  oi  the  finger  and  secured  hy  tvvo  or  three  stitches  to  the  dorsal. 
<  )rdinarily  in  finger  aiiijnUations  the  digital  arteries  do  not  require-  ligation 
(  l-'ig.  47J). 

DISARTICULATION  OF  THE  INTERPHALANGEAL  JOINT. 

The  technio  nf  this  operation  is  the  same  as  that  already  descril>ed  i*«r 
amputation  through  the  second  phalanx. 

DISARTICULATION  OF  A  FINGER  OR  THE  THUMB  AT  THE  METACARPO- 
PHALANGEAL JOINT. 

The  oval  nr  racket  incision  is  the  one  usually  employed.  A  perpen- 
dicular incision  is  commenced  on  the  dorsum  of  the  hand,  just  above  the 
joint  and  goes  downwards  in  the  median  line  as  far  as  the  lower  lx>rder  of 
the  wel).  when  the  incision  bifurcates  and  is  carried  across  each  side  of  the 
digit  so  as  to  make  convex  flaps,  and  then  transversely  across  tlie  palmar 
surface.  The  palmar  incision  goes  to  the  bone,  the  flaps  are  dissected  up,  the 
extensor  tendons  divided  and  the  joint  opened  during  strong  flexion  of 
the  member.  The  lateral  ligaments  are  divided  and  the  finger  removed. 
The  digital  arteries  are  ligated  if  they  do  not  readily  cease  bleeding,  anrl 
the  synovial  sheath  closed  by  one  or  two  catgut  sutures.     If  it  is  desired 
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to  remove  the  head  of  the  metacarpal  bone  in  order  to  make  the  hand 
more  shapely,  the  incision  over  the  dorsum  should  be  carried  further  up- 
wards and  the  flaps  cut  shorter.  In  these  cases  after  disarticulating  the 
finger,  the  head  of  the  bone  is  freed  and  then  removed  with  bone  forceps 
or  with  a  saw.  In  laboring  people  the  head  of  the  metacarpal  bone  should 
not  ordinarily  be  removed,  as  its  presence  adds  material  strength  to  the 
hand  (Fig.  473^). 


Fig.  474. — A.  Removal  of  three  outermost  fingers.     B.  Removal  of  all  the  fingers.     D. 

Disarticulation  at  the  carpo-metacarpal  joints. 


GENERAL  CONSIDEEATIONS  IN  AMPUTATIONS  ABOUT  THE  HANDS. 

A  finger  may  be  removed  with  a  part  of  or  the  entire  metacarpal 
bone.  It  is  ordinarily  best  to  remove  the  entire  metacarpal  bone  corre- 
sponding to  the  thumb  or  little  finger,  in  preference  to  a  part,  as  the  re- 
maining portion  is  of  no  particular  advantai^e  to  the  hand,  and  being  on 
the  outside  its  end  is  apt  to  be  in  the  way  and  cause  irritation  of  the  over- 
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lying  tissues.  With  the  middle  fingers  it  is  ordinarily  best  to  remove  but 
a  portion  of  the  metacarpal  bone,  as  the  portion  remaining  is  not  in  the 
way  and  strengthens  the  hand  somewhat. 

In  amputations  through  the  metacarpals,  the  deep  palmar  arch  is  less 
likely  to  be  injured  than  in  carpo- metacarpal  disarticulations,  while  the 
synovial  sacs  corresponding  to  the  latter  joints  are  not  disturbed  (Fig.  473c). 

AMPITTATION  OF  nNGERS  OS  THUMB  WITH  A  PA&T  OF  METACABPAIS, 

(BACKET  METHOD.) 

The  incision  should  commence  upon  the  dorsum  just  above  the  pro- 
posed sawline,  and  pass  downwards  over  the  center  of  the  bone  to  its  neck. 


Fig.  475. — Disarticulation  of  all  the  fingers  at  the  carpo-metacarpal  joints.    Palmar  flap. 


From  this  point  incisions  are  carried  over  each  side  of  the  finger  through 
the  attachments  of  the  web,  and  across  the  palmar  surface  in  a  transverse 
direction.  The  latter  incision  goes  to  the  bone.  These  incisions  can  be 
made  with  one  or  at  most  two  sweeps  of  the  knife.  The  incisions  are  then 
deepened,  keeping  the  knife  close  to  the  bon.  The  metacarpal  bone  is  ex- 
posed, and  at  the  proper  point  divided.  The  entire  metacarpal  bone  may 
be  removed  by  extending  the  incision  up  as  far  as  the  carpo-metacarpal 
articulation,  where  disarticulation  is  affected. 
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to  remove  the  head  of  the  metacarpal  bone  in  order  to  make  the  hand 
more  shapely,  the  incision  over  the  dorsum  should  be  carried  further  up- 
wards and  the  flaps  cut  shorter.  In  these  cases  after  disarticulating  the 
finger,  the  head  of  the  bone  is  freed  and  then  removed  with  bone  forceps 
or  with  a  saw.  In  laboring  people  the  head  of  the  metacarpal  bone  should 
not  ordinarily  be  removed,  as  its  presence  adds  material  strength  to  the 
hand  (Fig.  473^). 


Fig.  474. — A.  Removal  of  three  oiitennost  fiiii^ers.     H.  Removal  of  all  the  fingers. 

Disarticulation   at   the  carpo-nietacarpal   joints. 


D. 


GENERAL  CONSIDEBATIONS  IN  AMPUTATIONS  ABOUT  THE  HANDS. 

A  finger  may  be  removed  with  a  ])art  of  or  the  entire  metacarpal 
bone.  It  is  ordinarily  best  to  remove  the  entire  metacarpal  bone  corre- 
sponding to  the  thumb  or  little  tini^^er.  in  ])reterence  to  a  part,  as  the  re- 
maining portion  is  of  no  particidar  advantai^a*  to  the  hand,  and  being  on 
the  outside  its  end  is  apt  to  he  in  the  way  and  cause  irritation  of  the  over- 
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fifth  metacarpal  bone  and  carried  downwanis  and  outwards  to  just  below 
the  base  of  the  metacarpal  bone  of  the  thumb.  The  flap  is  convex  below. 
The  dorsal  flap  commences  and  terminates  at  the  same  point,  and  is  sligiitly 
concave  below.  The  incisions  are  deepened,  the  tendon.i  divided  and  dis- 
articulation effected.  Bleeding  points  are  secured,  the  tendons  stitched 
into  their  respective  flaps  and  the  tendon  sheaths  closed.  The  flaps  are 
then  united  by  interrupted  sutures  (Fig.  474d). 

DISAHTICULATION  OF  THE  WRIST  JOINT. 
AHTEKIOE  ELLIPSE  OE  PALMAR  FLAP. 

The  wrist  joint  is  readily  outlined  by  projecting  a.  straight  line  be- 
tween tlie  styloid  processes  of  the  ra<lius  and  ulnar.  The  highest  point 
of  the  articulation  is  onc-lialf  an  inch  al)ove  this  line. 


The  dorsal  incisiuii  i 
the  ulna  and  earrit-d  aero,- 
just  beyond  the  styloid  procc- 
same  point  is  carried  downw 
bones  of  the  lingers  just  l)cln\ 
base,  and  ending  at  the  piiri 
dorsal  incisifm  is  dt'cpi'iitil  to 
the  posterior  and  lateral  iig: 
fixed.     With  the  hand  still  lli 


coniiiK'uccd  just  liclmv  the  styloid  process  of 
the  wrist  in  a  Uy:ht  =li^h(ly  concave  helow,  to 
cs,«  ni  the  radiii-.  T!k  ]>aiinar  incision  at  the 
wjirds  and  iiul\vanU.  orn-;sing  the  metacarpal 
nw  their  ee?iter  .ind  li'^il  of  tlic  thumb  near  its 
ini  of  termination  of  tlic  tlrst  incision.  The 
o  the  joint  ihu-,  the  extensor  tciidons  severed. 
ir.ments  .livided.  while  the  Iiaud  is  strongly 
.'d.  the  palmar  (lap  is  cut  out  from  above 


downwards  and  outwards  and  the  hand  reniuved.     Tlic  radial,  ulnar  and 
iome  superticiiil  branches  will  have  to  be  ligated.     The  palmar  flap  is  then 
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brought  over  the  stump  and  sutured  to  the  dorsum.     Instead  of  the  pal- 
mar, a  dorsal  and  palmar  flap  may  be  secured  from  the  hand. 

It  is  especially  to  be  understood  that  in  amputations  about  the  hand 
and  wrist  the  surgeon  is  not  bound  by  any  fixed  and  fast  rule.  In  mak- 
ing his  flaps  he  is  at  liberty  to  take  them  from  any  part,  in  order  that  aj 
much  of  the  timb  as  possible  may  be  saved  (Fig-.  477,  478  and  479)- 

AMPUTATIOHS  OF  THE  FOUEABH. 

In  consequence  of  its  shape  and  the  arrangement  of  the  muscles,  the 
forearm,  for  the  purposes  of  amputation,  has  been  divided  into  a  lower 
third  and  an  upper  two-thirds.  In  amputations  the  bones  should  be  sawn, 
if  possible,  below  the  insertion  of  the  pronator  radii  teres,  that  the  prona- 


Fig.  479. — Disarticulation  at  the  wrist — flap  method. 


tiori  of  the  stump  may  be  preserved,  .imputation  through  the  upper  jwr- 
tion  of  the  forearm,  with  retention  of  its  motions,  is  preferable  to  di.sar- 
ticulation  at  the  elbow  joint.  In  amputations,  the  modified  circular  or 
circular  cuff  method  is  considered  best  for  tlie  lower  third,  and  the  antero- 
posterior flap  for  the  upper  two-thirds. 

AMPUTATION  THUOITOH  THE  LOWEA  THIKD.     (BILAT£EAL  FLAPS.) 

The  arm  iiJ  held  well  away  from  the  side  by  an  assistant,  and  in  a 
position  midway  l)etween  pronation  and  supination  (thumb  up).  The 
surgeon  if  reasonably  ambidextrous  may  stand  facing  the  patient,  and 
supporting  with  his  left  hand  the  part  to  be  removed.     Each  flap  at  its 


AMPUTATIONS  873 

-haif  the  circumference  and  one-half  of  the  diameter 

mmenced  in  the  center  of  the  upper  surface,  sHg-htly 
nd  carried  directly  downwards  for  one-half  an  inch 
OSS  the  side  of  the  limb  to  the  center  line  posteriorly, 
'  upwards  to  near  the  sawline.  The  corners  of  the 
X.     The  knife  is  then  transferred  to  the  left  hand 
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out  on  the  other  side  of  the  forearm.  These  flaps 
;  muscular  layers  are  dissected  up  for  half  an  inch, 
lar  incision  made  with  a  long,  knife  around  the  limb 
e  to  the  retracted  fl:\ps.  The  hones  arc  then  cleared 
iteal   flaps   formed,  the   interosseous  tissues  divided, 

The  radial,  ulnar  and  intcnisscous  arteries  must  be 
hould  be  retrenched.     The  muscles  or  tcndnns  should 
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then  be  quilted  over  the  ends  of  the  bones,  and  the  flaps  united.  After 
the  application  of  proper  dressings  the  forearm  is  placed  in  a  right-angled 
splint. 

GIECTTLAB  METHOD.    (CUFF  VABIETY.) . 

A  circular  incision  with  a  long  knife  is  made  three-quarters  of  the 
diameter  of  the  limb  below  the  sawline.  The  cuff,  including  the  skin  and 
fascia,  is  dissected  back  for  one  inch  and  a  second  circular  incision  car- 
ried through  the  muscles  down  to  the  bones  just  below  the  sawline.  The 
periosteal  and  interosseous  membranes  are  divided  at  this  point  and  pushed 
upwards,  and  the  bones  sawed;  if  the  cuff  cannot  be  turned  back  it  may 
be  split  up  on  one  side.  The  vessels  are  ligated,  the  nerves  and  tendons 
cut  short,  and  the  flaps  sutured. 

AMPUTATION  THBOUGH  UFPEK  TWO-THIBSS  OF  FOEEABM  BY  EQUAL 

ANTEBIOR  AND  POSTEBIOR  FLAPS. 

Each  flap  must  equal  in  length  three-quarters  of  the  diameter  of  the 
limb  at  the  sawline.  Anterior  and  posterior  horseshoe-shaped  flaps  are 
made  with  a  scalpel  by  commencing  the  incision  on  the  upper  aspect  of  the 
forearm  at  the  sawline,  and  carrying  it  directly  downv/ards  the  proper  dis- 
tance and  then  across  the  arm  and  up  the  posterior  surface  to  the  sawline. 
A  similar  incision  is  made  upon  the  opposite  side  of  the  limb.  The  lateral 
incision  is  deepened  to  the  bone.  Flaps  consisting  of  musculo-cutaneous 
tissue  are  then  dissected  up  to  just  below  the  sawline  and  the  interosseous 
membrane  divided.  Periosteal  flaps  are  then  formed  and  the  tissues  retracted 
and  the  bones  sawn.  After  securing  the  radial,  ulnar,  anterior  and  pos- 
terior interosseous  vessels,  the  muscles  are  quilted  and  the  flaps  united  by 
interrupted  sutures. 

DISARTICULATION  AT  THE  ELBOW  JOINT. 

This  is  to  be  preferred  to  amputation  through  the  arm.  Here  as  else- 
where the  method  selected  will  depend  upon  the  condition  of  the  adjacent 
tissues.  Large  and  well  nourished  flaps  are  required  to  properly  cover 
the  lower  end  of  the  humerus.  Disarticulation  mav  be  effected  after  mak- 
ing  an  anterior  or  a  posterior  elliptical  flap,  or  an  anterior  or  posterior 
flaps,  or  the  circular  cuff  method  may  be  adopted.  When  the  tissues  are 
scant  and  do  not  predominate  on  either  surface,  either  the  circular  method, 
or  the  method  by  equal  lateral  flaps,  will  be  found  most  suitable.  When 
the  tissues  on  the  anterior  surface  of  the  arm  will  furnish  ample  flap,  the 
anterior  ellipse  gives  good  results. 

Technic  of  the  Anterior  Ellipse. — The  incision  is  commenced  over 
the  prominence  of  the  olecranon,  carried  down  the  side  of  the  forearm,  and 
across  its  anterior  surface,  making  a  flap  in  length  equal  to  one  and  one- 
half  diameters  of  the  limb  at  the  elbow.  It  is  then  carried  up  the  opposite 
side  of  the  member  to  the  point  of  starting.  The  skin  and  fascia  are  now 
retracted  and  the  muscles  cut  from  below  upwards  and  inwards  to  the 
joint  line.  The  anterior  and  lateral  ligaments  are  divided,  as  well  as  the 
tissues  on  the  posterior  surface,  including  the  attachments  of  the  triceps. 
The  vessels  are  ligated,  the  nerves  retrenched,  and  the  muscles  of  the  an- 
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terior  liap  quilted,  to  the  muscles  and  fascia  on  the  upper  and  posterior  sur- 
fac  of  the  incision.  The  skin  and  fascia  of  the  long  anterior  flap  are  then 
Mitured  to  the  upper  posterior  incision. 


Fig.  48t,- 


ihort   (iristr 


LISAKTICULATION  AT  THE  ELBOW  BY  LONG  ANTEEIOR  AND  SHOET  POS- 
TERIOR FLAPS. 

The  anterior  Hap  should  equal  in  lciif,'th  a  little  tnorc  than  one  diameter 
of  the  limb,  and  the  jxisteriiir  llap  oue-half  tlie  diameter.  .Xn  incision  is 
commenced  just  below  the  external  «t  internal  condyle,  carried  down  the 
side  of  the  forearm  far  a  sufficient  distance,  then  across  its  front  and  then 
up  the  opposite  side  to  a  pnint  below  the  condyle.     .V  nuisculo-cutaneous 
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flap  is  dissected  up  to  the  joint  line.  A  posterior  flap  is  then  made  in  length 
equal  to  one-half  of  the  anterior,  and  d'lssected  up  so  as  to  divide  the  triceps 
and  relieve  the  olecranon.  The  anterior  and  lateral  ligaments  are  divided 
and  the  arm  removed.  The  vessels  are  secured,  including-  the  brachial  and 
muscular  branches.  The  nerves  should  be  shortened  and  the  muscles  of 
the  anterior  flap  quilted  to  the  fascia  of  the  posterior  flap.  The  skin  sur- 
faces are  then  united  by  interrupted  sutures  (Fig.  481). 

AMPUTATION  OF  THE  ABM. 

For  purposes  of  amputation  the  arm  is  divided  into  a  lower  third  and 
an  upper  two-thirds.  In  the  lower  third,  short  bilateral  flaps,  or  the  modi- 
fied circular  method,  is  to  be  preferred.  The  flaps  are  usually  antero-pos- 
terior  or  they  may  be  lateral.  The  skin  flaps  are  in  length  equal  to  about 
one-quarter  the  diameter  of  the  limb.  Each  flap  equals  at  its  base  one-hall 
of  the  circumference  of  the  limb. 

In  antero-jx>sterior  flaps  an  incision  is  commenced  on  the  outer  or  in- 
ner side  of  the  limb  and  carried  directly  downwards  for  one-quarter  its 
diameter.    Then  a  rounded  corner  is  made  and  the  incision  continued  across 
the  limb  and  up  the  other  side,  to  a  point  directly  opposite  the  place  of  com- 
mencement.   A  similar  incision  is  made  upon  the  opf)osite  side  of  the  arm. 
These  flaps  arc  dissected  back  to  their  base.     A  circular  incision  is  then 
made  through  the  superficial  muscles,  which  are  retracted  and  tlien  a  second 
circular  incision,  made  through  the  deeper  muscles  and  about  a  half  inch 
below  the  sawline.    The  i)eriostcum  is  divided  in  a  circular  manner  at  this 
}X)int  and  with  the  muscles  pushed  up  to  the  sawline  and  the  bone  divided. 
The  vessels,   including  the  brachial,   superior  and  inferior  profunda  and 
muscular  branches  are  then  secured  and  the  nerves  retrenched.     The  mus- 
cles should  be  quilted  over  the  end  of  the  bone  and  the  skin  flaps  united 
by  interrupted   sutures. 

AMPUTATION  THROUGH  THE  UPPER  TWO-THIRDS  OF  THE  ATMif 

The  ilaj)  method  is  to  be  preferred  and  in  consequence  of  the  greater 
contraction  of  the  muscles  on  the  anterior  and  outer  surface  of  the  arm, 
the  anterior  ilap  should  l)e  the  Ioniser.  The  base  of  each  flap  must  equal 
one-half  the  circuniference  of  the  limb.  The  vessels  should  be  situated  in 
the  posterior  Ilap. 

An  incision  is  commenced  at  the  sawline  and  at  the  inner  or  outer 
border  of  the  limb,  and  carried  downwards  a  distance  equal  to  one  diameter 
of  the  arm.  It  is  then  carried  across  the  front  and  up  the  outer  side  to  the 
sawline.  The  j)osterior  Ilap  is  formed  in  the  same  way  and  equals  in 
len!L;th  one-half  the  diameter  of  the  limb  at  the  sawline.  The  integument 
is  retracted  and  the  muscles  divided  in  a  direction  upwards  and  inwards, 
so  as  to  make  the  Haps  beveled.  The  bone  should  be  reached  sufficiently 
below  the  sawline  to  permit  of  the  formation  of  a  periosteal  flap.  The 
periosteum,  after  hchvr  divided  in  a  circular  manner,  is  pushed  upwards 
with  the  soft  tissues  and  the  l>'>nc  divided.  The  brachial,  superior  and  in- 
ferior profunda  arteries  will  require  lig-ation,  as  well  as  some  muscular 
branches.  The  nerves  are  retrenched  and  the  muscles  quilted  over  the  end 
of  the  bone  and  the  skin  flaps  united  by  interrupted  sutures. 
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AUF1TTATI0N  OF  ABU  AT  SUBQICAI  NECK. 

The  surgical  neck  of  the  humerus  lies  between  the  base  of  the  tuberosi- 
ties and  the  insertion  of  the  latissimus  dorsi,  pectoralis  major  and  teres 
major. 

In  amputation  at  this  point  a  long  external  and  a  short  internal  flap 
are  made  when  practicable.     The  externa!  flap  is  horseshoe-shaped  and  at 
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its  base  comprises  one-half  of  the  circiimli'ri.-(ict,  and  in  length  it  should 
equal  one  diameter  of  the  limb. 

The  incision  is  cominencecl  at  the  s.-iwHnc  and  over  Ihe  anterior  aspect 
of  the  arm,  and  carried  dnwnwanls  for  a  sufficient  distance,  and  then  across 
the  outer  surface  and  up  the  posterior  side  to  the  sawliiie.  The  skin  and 
fascia  are  raised  and  the  muscles  cut  from  without  inwards  and  upwards. 
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the  flap  being  reflected  to  near  the  point  where  the  bone  is  to  be  sawn.  The 
vessels  are  caught  as  they  are  divided.  The  ann  is  held  away  from  the 
side  and  the  internal  flap  marked  out.  It  should  be  convex  below  and  in 
length  equal  to  one-half  the  diameter  of  the  limb.  The  internal  incision 
is  then  deepened,  and  the  axillar>'  vessels  double  ligated  before  being  di\*id- 
^d.  All  of  the  tissues  are  raised  to  the  bone  at  a  point  one  inch  below  the 
sawline,  when  a  periosteal  flap  is  formed  and  the  bone  sawed.  The  cir- 
cumflex nerve  and  the  posterior  circumflex  artery  should  be  avoided. 
Branches  of  the  anterior  and  posterior  circumflex  arterj"  and  some  muscular 
branches  will  require  ligation.  The  nerves  should  be  cut  short.  The  outer 
flap  is  then  brought  across  the  end  of  the  bone  and  its  muscles  quilted  to 
those  in  the  inner  flap.  The  skin  and  fascia  are  united  by  interrupted 
sutures. 

DISAETIGTJLATION  AT  THE  SHOULDER  JOINT. 

THE  CONTROL  OF  HEMORRHAGE  BY  WTETH'S  METHOD  WITH  STEEL 

PINS. 

A  pin  is  made  to  enter  the  middle  of  the  anterior  axillar>'  fold  and 
emerge  to  within  one  inch  of  the  top  of  the  acromion  process.  The  second 
pin  is  made  to  enter  the  middle  of  the  posterior  axillary  fold  and  emerge 
slightly  inside  the  tip  of  the  acromion  process.  The  ends  of  the  pins  arQ 
protected  by  corks.  Strong  elastic  rubber  tubing  one-half  inch  in  diameter 
is  now  wound  forcibly  several  times  around  the  shoulder  and  axilla  and 
above  the  i)ins  atul  then  knotted.  In  the  absence  of  steel  pins  the  rubber 
tubing  may  be  held  in  place  by  crossing  the  last  turns  over  the  top  of  the 
shoulder  and  then  carrying  the  ends  alx)ut  the  chest  where  they  are  knotted, 
and  by  passing  strips  of  bandage  around  the  tubing  in  front  and  behind  and 
carrying  them  around  the  chest,  where  they  are  tied  or  puUed  strongly 
upon  by  an  assistant.  Or,  if  thought  best,  and  as  a  first  procedure,  the 
axillary  vessels  may  be  double  ligated  and  divided,  or  the  third  portion  of 
the  subclavian  artery  may  be  controlled  by  digital  compression. 

METHODS.    SPENCE'S  ANTERIOR  RACKET  METHOD. 

The  arm  is  held  well  away  from  the  side  by  an  assistant  who  supports 
the  forearm.  An  incision  is  commenced  just  below  and  internal  to  the  tip 
of  the  acromion  process  and  carried  downwards  a  distance  equal  to,  or  a 
little  more  than,  (»ne  diameter  of  the  shoulder.  It  is  then  carried  downwards 
and  inwards  beneath  the  axillary  fold  and  directly  around  the  arm  pos- 
teriorly to  the  outer  border,  when  it  curves  upwards  and  inwards  to  join 
with  the  i)er])en(licular  incision.  The  skin  and  fascia  are  first  dissected  up 
for  about  an  inch,  the  i)erpen(licular  incision  is  deepened  to  the  bone,  and 
the  nuiscular  tissues  on  the  outer  and  posterior  portion  of  the  limb  divided 
in  a  direction  upwards  and  inwards.  Xear  the  shoulder  joint  the  knife 
should  be  kept  close  to  the  bone  to  avoid  injury  to  the  circumflex  nerve  and 
Ix).sterior  circumflex  artery.  l\v  rotating  the  arm,  the  muscular  attachments 
to  the  tuberosities  can  be  reached  and  should  be  divided  close  to  the  bone. 
The  long  head  of  the  biceps  is  then  cut  and  the  joint  freely  opened  in  front 
and  the  head  of  the  lx)ne  pushed  out  of  its  socket,  and  away  from  the  side. 
An  assistant  can,  if  necessary,  now  control  the  vessels  on  the  internal  sur- 
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face,  while  these  are  divided  from  within  outwards.  'The  brachial  artery 
and  the  vefuie  comites  are  then  ligated,  as  well  as  some  branches  of  the 
acromial  thoracic  and  anterior  circumflex.  The  nerves  are  retrenched  and 
the  muscles  brought  together  by  buried  sutures.  The  skin  and  fascia  are 
united  by  interrupted  sutures.  Drainage  is  usually  necessary  for  a  few 
days  (Fig.  483a). 

LABBEY'S  OFEBATION  BY  EZTEBNAL  BACKET  METHOD. 

This  operation  does  not  differ  materially  from  Spencers,  except  that 
the  perpendicular  incision  is  placed  farther  outwards  and  commences  over 
the  most  prominent  portion  of  the  acromion  process.  From  this  p6int  it  is 


Fig-    4^^.V 


carried  downwards  four  inches  and  goes  to  the  bone.  From  the  center  of 
this  incision  two  incisions  are  carried  downwards  and  across  the  lateral 
aspects  of  the  limb  to  meet  on  its  jX)sterior  Ixircler  and  on  a  level  with  the 
extremity  of  the  perpendicular  incision.  The  lateral  incision  goes  through 
the  skin  and  fascia.  The  arm  is  then  rotated  outwards  and  the  structures 
between  the  perpendicular  incision  and  the  vessels  divided,  including  the 
internal  part  of  the  deltoid,  the  tendon  of  the  pectoralis  major,  the  coraco- 
brachialis  and  the  biceps. 

The  vessels  are  then  exposed,  double  ligated  and  divided.  The  flap 
is  freed  up  to  the  joint.  The  arm  is  then  rotated  inwards  and  the  incision 
on  the  outside  of  the  arm  carried  through  the  muscles  to  the  bone  and  up- 
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wards  to  the  joint.  While  the  limb  is  rotated  outwards  and  inwards  the 
muscular  attachments  to  the  tuberosities  are  severed  close  to  the  bone.  The 
joint  is  now  opened  in  front  by  a  transverse  incision  over  the  head,  which 
is  thrust  through  the  wound.  The  bone  is  seized  and  dragged  outwards 
and  the  remaining  soft  tissues  on  the  posterior  and  internal  surfaces  divid- 
ed. Any  vessels  which  bleed  are  iigated,  and  the  nerves  retrenched.  The 
nniscles  are  quilted  with  catgut  and  the  skin  flaps  united  with  silkworm  gut. 
Drainage  should  be  provided  for  a  few  days. 


Fig.  484.— Lateral  flap  method  of  disaiticnlaliiig  the  shoulder. 


Disarticulation  of  the  shoulder  by  the  external  or  deltoid  flap  is  seldom 
practised  at  the  present  time. 

AHFVIATION  OF  THE  tTPPEB  LIUB  TOGETHER  WITH  THE  SCAPULA  AKD 
FAET  OF  THE  CLAVICLE. 

This  operation  may  be  required  for  the  removal  of  malignant  growths 
attached  to  the  scapula  and  clavicle  and  implicating  the  soft  structures  about 
the  joint. 

The  first  part  of  the  operation  is  carried  out  for  the  purpose  of  con- 
trolling the  circulation.    When  practicable,  the  middle,  or  middle  and  outer 
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thirds  of  the  clavicle  are  resected  as  the  first  step.  An  incision  is  made  over 
the  middle  third  of  the  clavicle  and  down  to  the  bone,  the  periosteum  sep- 
arated and  the  clavicle  divided  through  its  internal  third  with  a  chain  saw 
or  bone  torceps.  The  inner  end  of  the  outer  portion  is  then  seized  with 
bone  forceps,  lifted  upwards  and  separated  from  its  periosteum  and  divided 
through  the  outer  third,  or  disarticulated.  The  periosteum  and  subclavius 
muscle  are  then  divided  and  retracted,  and  the  subclavian  artery  exposed, 
double  ligated  and  divided.  At  the  same  time  if  the  transversalis  colli  and 
supra-j:capular  arteries  can  be  secured,  the  circulation  through  the  part  to 
be  removed  will  be  under  control.  The  subclavian  vein  mav  also  be  double 
ligated  and  divided  if  accessible  through  the  same  wound,  or  its  ligation 
may  be  deferred  imtil  it  is  exposed  or  divided  during  the  amputation. 

FORMATION  OF  FEGTOEO-AXILLARY  FLAP. 

An  incision  is  commenced  at  the  middle  of  the  clavicle  and  carried 
do>^nwards  and  outwards  over  the  head  of  the  humerus,  then  downwards 
and  inwards  across  the  anterior  axillary  fold ;  then  across  the  axilla,  and 
terminates  near  the  anterior  angle  of  the  scapula.  The  incision  at  first  goes 
through  skin  and  fascia.  It  is  then  deepened,  the  muscles  divide<l,  and  the 
limb  freed  anteriorly  (Figs.  483b  and  484). 

FORMATION  OF  POSTERO-SIJPERIOR  FLAP. 

The  arm  is  carried  across  the  chest  and  an  incision,  commencing  at  the 
external  end  of  the  clavicular  incision,  is  carried  downwards  over  the  spine 
of  the  scapula  and  to  the  end  of  the  anterior  incision  by  the  most  direct 
route.  The  incision  first  goes  through  the  skin  and  fascia,  the  flap  is  re- 
tracted, the  trapezius  exposed,  and  its  attachments  to  the  clavicle  divided. 
The  limb  is  now  pulled  away  from  tlic  side  and  the  muscles  connecting  the 
«capula  and  chest  wall  divided.  These  are  the  omohyoid,  the  levator  anguli 
scapulae,  the  rhomboid  and  the  serratus  magiius.  The  extremity  is  now  freed 
and  removed.  During  the  excision  some  small  arterial'  branches  may  re- 
quire ligation  or  control  by  forceps  pressure.  The  nerves  should  be  cut 
short  and  the  flaps  sutured.     Drainage  will  be  required  for  a  few  days. 

AMPUTATION  OF  THE  TOES.    GENERAL  CONSIDERATIONS. 

Excepting  the  big  tcx?,  amputation  or  disarticulation  through  the  phal- 
anges is  not  advisable,  disarticulation  at  the  nietatarso-phalangeal  joint  be- 
ing preferable.  The  heads  of  the  metatarsal  bones  should  be  preserved 
when  practicable,  as  their  presence  gives  greater  strength  to  the  foot,  and 
the  cicatrix  should  be  on  or  near  the  dorsum  or  terminal,  so  as  to  be  free 
from  the  effects  of  pressure.  The  flaps  may  be  antero-posterior  or  lateral 
and  are  cut  from  without  inwards.  It  is  not  necessary  to  stitch  the  divided 
tendons  to  the  flaps,  but  the  tendon  sb.eaths  should  be  closed  by  suture.  In 
disarticulation,  the  dorsal  structures  are  divided  during  forced  flexion  and 
the  palmar  during  strong  extension,  in  cutting  the  flai)s  the  incision  goes 
to  the  bones.  In  freeing  the  soft  tissues,  the  knife  should  hug  the  bone  so 
as  to  preserve  the  (Hg^ital  arteries  from  injury.  As  a  rule  the  divided  ves- 
sels do  not  require  ligation.  The  flaps  are  a|)proximate(l  hv  one  or  two 
sutures.     Drainage  is  not  necessary. 
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OPERATION  THB0U6H  TH£  FIRST  FHALANQES.    OVAL  OB  KACEET 
HETHOD. 

The  incision  commences  just  below  the  nietatar,£o- phalangeal  jOint 
the  middle  of  the  dorsal  region  and  goes  directly  downwards  for  about  on 
quarter  of  an  inch.     It  then  branches  and  is  carried  over  each  side  of  tl 


C.  Removal  of  a 


toe  at  the  borders  of  the  web  so  as  to  make  flaps  convex  below,  and  thi 
transversely  across  the  sole.  ITie  incisions  are  deepened  to  the  bone,  tl 
soff  tissues  separated  to  the  sawline.  and  the  bone  divided.  The  flaps  a 
sutured  perpendicularly. 
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SISABTICTTLATION  OF  THE  SECOND.  THIIU),  OB  FOXTBTH  TOES  AT  THE 

METATABSO-F&AL&NGEAL  JOINT.    OVAL  METHOD. 

The  incision  is  commenced  one-half  an  inch  above  the  articulation,  in 
the  middle  of  the  dorsal  region,  and  goes  directly  downwards  for  about 
one  inch;  it  then  branches  and  is  carried  across  each  side  of  the  toe  and 
through  the  borders  of  the  web,  so  as  to  make  a  convex  flap  below,  then 
transversely  across  the  sole.  The  incisions  are  deepened  to  the  bone,  and 
in  separating  the  soft  tissues  the  knife  is  made  to  hug  the  bone  up  to  the 
articulation.  The  toe  is  now  forcibly  flexed  and  the  tendons  and  ligaments 
on  the  dorsal  surface  divided  and  then  extended,  and  those  on  the  plantar 


Fig.  486. — Disarticulation  of  great  toe  at  the  mctatarso-phalangeal  joint.    Internal  flap. 


surface  divided,  and  the  toe  removed.    The  flexor  sheaths  should  be  closed. 
The  flaps  are  sutured  perpendicularly. 

DISABTICTTLATION  OF  GREAT  TOE  AT  METATAESO-PHALANGEAL  JOINT 

BY  AN  INTERNAL  PLANTAR  FLAP.    (FARABEUF.) 

This  is  a  modification  of  the  oval  method.  The  incision  is  commenced 
on  the  dorsum  just  behind  the  articulation  and  at  the  junction  of  the  dorsal 
and  internal  surfaces,  and  is  continued  directly  downwards  as  far  as  the 
neck  of  the  first  phalanx.  It  is  then  carried  across  the  internal  surface  of 
the  toe,  reaching  the  posterior  aspect  near  the  head  of  the  bone.  The  in- 
cision is  then  continued  across  the  plantar  surface  in  a  direction  upwards 
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and  outwards,  so  as  to  reach  the  external  surface  at  the  interdigital  web. 
It  is  then  carried  across  the  external  and  dorsal  surface  in  a  direction  up- 
wards and  inwards  to  reach  the  point  of  starting.  The  incisions  are  deep- 
ened, and  tiie  knife  kept  close  to  the  bone  up  to  the  joint,  when  the  toe  is 
removed.  After  securing  the  vessels  the  long  internal  plantar  flap  is  sutured 
to  the  short  external  or  dorsal  flap.  This  places  the  cicatrix  on  the  superior 
and  external  surface  away  from  the  pressure  of  the  shoe. 
The  incisions  may  be  modified  as  shown  in  Fig.  485a. 

SISABTICTJLATION  OF  THE  UTTLE  TOE  AT  THE  METATAB80-PHAUI- 

GEAL  JOINT  BT  AN  EXTERNAL  PLANTAB  FLAP. 

An     incision  is  commenced  at  the  anterior  border  of  the   metatarso- 
phalangeal joint,  carried  downwards  and  inwards  to  the  interdigital  web. 


Fig.  4S7.— Removal  of  all  the  toes  at  the  metatarso-phalangeal  joints. 

then  outwards  across  the  i)lantar  surface.  On  reaching  the  outer  border 
of  tlie  toe  it  is  carried  ui)\vards  and  inwards  to  the  f)oint  of  starting.  The 
incisions  are  deepened,  the  knife  bcin^-  kept  close  to  the  bone  and  the  toe 
(Hsarticulated.     Tlie  external  plantar  flap  is  then  stitched  to  the  line  of  the 

internal  dorsal  incision. 

DISARTICULATION    OF    ALL  THE  TOES  AT  THE  METATAS80-PHAL&I- 
G£AL  JOINTS  BY  EQUAL  DORSAL  AND  PLANTAB  FLAPS. 

An  incision  is  commenced  in  the  center  of  the  lateral  aspect  of  the 
metatarso-phalauf^eal  joint  of  the  j.,^reat  or  little  toe  and  carried  directly 
downwards  to  near  the  base  of  the  first  phalanx.  It  is  then  carried  across 
the  dorstnn  of  each  toe,  dipping  down  between  the  toes  at  the  borders  of 
the  web.  On  crossinpf  the  last  toe  it  is  carried  up  the  outer  or  inner  side 
of  the  metatarso-phalangeal  joint.    A  similar  incision  is  made  on  the  pfamtar 


i^icr     aXK Amniifnfir»n    fViri-iiicrli    tli»»    tni»fritrir<,:'il    Krknr»c    }w    1i\iiir   f\l'itit'«r    -tit.}     c' 
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>t»v>*Oir  \vnnecting  the  two  lateral  perpendicular  incisions.  The  flaps  arc 
^ss5<v^<nJ  up  and  the  toes  disarticulated.  The  flexor  sheaths  are  closed  and 
;?V  ^^vi  united  in  a  transverse  line. 

«E1ISXAL  CONSIDEBATIONS  IN  AMPXTTATIONS  ABOUT  THE  FOOT. 

i^rtserve  as  much  as  possible  of  the  metatarsal  bones  of  the  great 
^.'nI  liule  toes,  as  they  strengthen  the  foot  and  give  support  to  the  body. 

riio  cicatrix  should  be  terminal  or  dorsal.  The  plantar  flap  is  the  best 
Vi»putation  through  the  metatarsus  is  to  be  preferred  to  tarso-metatarsal 
viivArliculation,  as  in  the  former  the  attachments  of  important  muscles  arc 
^uvM^rved. 

Disarticulation  at  the  tarso-metatarsal  joints  (Lisfranc's  operation) 
^ivcs  a  satisfactory  stump. 

Disarticulation  at  the  medio-tarsal  joint,  that  is  between  the  astragalus 
4nd  scaphoid  and  the  os  calcis  and  cuboid,  gives  a  stump  less  satisfacton- 
^  i.  lH>i>art*s  operation  ) . 

Subastragaloid  disarticulation  gives  a  good  stump.  The  modified  am- 
putation at  the  ankle,  in  which  the  os  calcis  is  sawn  posterior  to  the  astra- 
galus, the  articulating  surfaces  of  the  tibia  and  fibula  removed,  and  the 
t\>nner  applied  to  tlie  latter,  gives  a  wound  which  heals  slowly  and  a  result 
which  is  not  always  satisfactory.     (PirogoflF's  operation.) 

Amputation  at  the  ankle  joint  (Syme's  operation)  is  usually  to  be  pre- 
ferred to  either  Chopart's  or  Pirogoff's  amputation. 

AMPUTATION  THEOTJOH  THE  METATAESAL  BONES  BT  LONO  PLAHTAK 

AND  SHORT  DOESAL  FLAPS. 

The  incision  is  commenced  over  the  outside  of  a  metatarsal  bone,  slight- 
ly behind  the  sawline  and  carried  directly  downwards  for  a  distance  equa! 
to  the  i>erpcndicular  diameter  of  the  foot  at  the  base  of  the  flap.  It  is  then 
carried  across  the  s<.)le  and  up  the  opposite  side  of  the  foot  slightly  above 
the  sawline.  A  dorsal  incision,  convex  below,  is  then  made  uniting  the  two 
lateral  incisions  and  forminj^^  a  flap  equal  to  one-half  the  length  of  the 
plantar  flap.  The  flai)s  arc  then  dissected  up,  the  extensor  and  flexor  ten- 
d«»ns  divided,  the  lK>nes  cleared  of  soft  tissue  and  divided.  The  digital  ar- 
teries, on  the  ])lantar  surface,  and  the  interossei  on  the  dorsal,  will  require 
ligation.  The  muscles  are  then  quilted  and  the  skin  flaps  united  by  in- 
terrupted sutures. 

DISARTICULATION  OF  A  TOE  WITH  ITS  METATAESAL  BONE.     (BACKET 

METHOD.) 

The  incision  bci^ins  on  the  dorsal  surface  just  above  the  tarso-nieta- 
t;ir.sal  joint  and  is  carried  directly  downwards  to  the  head  of  the  metatarsal 
Ik;ik'.  l^Yoni  this  point  it  branches  and  is  carried  over  the  sides  of  the  toe, 
inakincr  flaps  convex  Ix'low ;  it  is  then  carried  transversely  across  the  plantar 
surface.  The  lateral  incisions  cross  the  interdigital  web.  The  perpen^cular 
and  oval  incisions  are  deepened,  the  tendons  divided  and  the  soft  tissue 
separated  from  the  metatarsal  l>)ne  with  a  periosteal  elevator,  back  to  the 
tarso-metatarsal  joint.     The  joint  is  opened  on  its  dorsal  surface  during 
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Strong  extension  of  the  foot,  and  the  bone  and  toe  removed, 
are  ligated  and  the  flaps  sutured  in  a  straight  line. 


887 
The  vessels 


r'ig.  489. — Disarticulation   of  the  iant  at   the  tarso-metatarsal  joints   by   short  dorsal 

and  long  plantar  tlaps.    Lisfranc's  operation. 


DISAETICULATION  OF  THE  FOOT  AT  THE  TARSO-METATARSAL  ARTICU- 
LATION BY  SHORT  DORSAL  AND  LONG  PLANTAR  FLAPS. 
(LISFRANCS'  AND  HEY'S  METHOD.) 

The  surg"eon  gras])s  the  foot  with  liis  left  liand  and  conimences  the 
incision  on  the  obiter  side  of  the  fo<)t  and  jr.^t  a])ove  the  fifth  metatarsal 
bone.  From  this  point  it  is  carried  downwards  for  one  inch  anrl  then  across 
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the  dorsum,  making  a  flap  convex  below  and  slightly  longer  towards  the 
internal  aspect.  The  incision  is  then  carried  upwards  on  the  internal  sur- 
face to  a  point  just  above  the  base  of  the  metatarsal  bone.  The  plantar 
incision  commences  and  ends  at  the  same  points  as  the  dorsal,  and  is  car- 
ried down  the  side  of  the  foot  for  two  inches,  then  across  the  sole,  making 


liii    4'/).— Disai 


^al   joints,      Clioiiart's   operation. 


a  Convex  flap  heiuw,  and  one  lunj^er  on  its  internal  aspect  than  on  its  outer. 
and  up  the  ■ipjKisitc  side,  nnitinfr  wilh  the  limb  of  the  anterior  incisiwi.  The 
flcx'ir  tendons  are  divided  and  the  dorsal  flap  raised  to  slightly  beyond  the 
tar-f)-Tnetaiar>;al  joint.  Tlic  plantar  Hap  is  dissected  up  to  the  tarso-mcta- 
tar.--al  joint.  lakin-;  all  of  the  tissues  to  the  bones.     Disarticulation  is  now 


ide  of   foot. 


lilth.  foiiriii  and  lliinl  boi 
now  disarticulated,  its  joii 
to  the  joint  of  the  third  i 


nirV  just  J'diind  the  ba.se  of  the  fifth  metatarsal 
rris  ami  inwards,  (li\-iding  the  attachments  of  the 
nf>  lo  the  tarsus.  The  first  metatarsal  bone  is 
lit  beitif;  situated  <me-fourth  of  an  inch  anterior 
latar.sal  bone.     The  base  of  the  second  meta- 
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tarsal  may  now  be  sawed  across  (Hay's  method),  or  the  knife  inserted 
between  the  base  of  the  second  metatarsal  bone  and  the  internal  cuneiform 
and  the  attachments  divided.  The  ligamentous  attachments  binding  the 
base  to  the  middle  cuneiform  are  then  divided,  while  the  metatarsus  is  in  a 
position  of  strong  extension.  The  foot  is  then  removed.  The  dorsal  in- 
terossei,  the  plantar  digital  and  the  communicating  branch  of  the  dorsal 
pedis  will  require  ligation.  The  muscles  are  then  quilted  and  the  integument 
sutured. 

SISABTICTJLATION  AT  THE  HEDIOTAESAL  JOINT   BT   LONG  PLANTAB 
AITD  SHOBT  DOBSAL  FLAPS.    (CHOPABT'S  OPEBATION.) 

The  astragalo-scaphoid  joint  lies  just  behind  the  tuberosity  of  the 
scaphoid.  The  calcaneo-cuboid  articulation  is  midway  between  the  external 
malleolus  and  the  base  of  the  fifth  metatarsal  bone. 


'»-i-  .-^ 


Fig.  492. — Chopart's  operation.     Lines  of  incision  on  outside  and  sole  of  foot. 


An  incision  is  commenced  on  the  outer  side  of  the  foot  and  over  the 
mediotarsal  articulation  and  carried  directly  downwards  for  about  two 
inches.  It  is  then  continued  across  the  plantar  surface  so  as  to  cut  a  flap 
convex  below  and  longer  on  its  internal  than  on  its  external  surface.  On 
reaching  the  internal  border  of  the  foot  the  incision  is  carried  directly  up- 
wards to  the  mediotarsal  articulation.  The  dorsal  incision  commences  on 
the  outer  side  of  the  foot  at  the  same  ix)int  as  the  plantar  and  passes  down- 
wards and  inwards  across  the  bases  of  the  metatarsal  bones,  making  a  flap 
convex  below  and  longest  on  its  inner  side.  On  reaching  the  internal  lx>rder 
of  the  foot  the  incision  is  carried  directly  upwards  along  the  line  of  the 
plantar  incision.  The  plantar  flap  is  now  dissected  up  to  the  mediotarsal 
joint,  carrying  all  of  the  tissues  to  the  bone.  The  dorsal  flap  is  dissected 
up  to  the  same  point.     The  foit  is  disarticulated  from  the  dorsum  while 


\  ■ 
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Fig.  493. — Lines  of  incision   in   Syme's  operation.     Outside   of   foot. 


carrying  it  strongly  outwards  and  in  extension  and  from  the  plantar  sur- 
face by  carrying  it  upwards — the  tendo  Achilles  may  be  divided.  The  an- 
terior tibial,  external  and  internal  plantar  vessels  will  require  ligation.  The 
heel  flap  is  then  brought  upwards  and  attached  to  the  dorsal  flap.  Drainage 
should  be  established  directly  through  the  heel  (Figs.  491  and  492). 


Fig.  494. — Lines  of  incision  in  Syme's  operation.    Inside  of  foot. 
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STME'S  OPEBATION. 

This  is  a  disarticulation  at  the  ankle  joint  with  the  removal  of  the  mal- 
leoli and  articular  surface  of  the  tibia. 

The  foot  should  be  at  right  angles  with  the  leg.  The  plantar  incision 
begins  at  the  tip  of  the  external  malleolus  and  is  carried  to  the  bone  and 
squarely  across  the  sole  and  up  the  inside  of  the  foot  to  within  one-half  inch 
of  the  internal  malleolus.  A  second  incision  is  made  across  the  instep  con- 
necting the  two  ends  of  the  dorsal  inciision.  The  ankle  joint  is  opened  from 
the  front  and  the  lateral  ligaments  divided.  The  os  calcis  is  now  dissected 
out  by  cutting  from  above  downwards  and  also  by  dissecting  the  heel  flap 
from  below  upwards.    Care  should  be  taken  to  keep  the  knife  close  to  the 


Fig.  495. — Lines  of  incision  in   PirogofY's  operation.     Outside  of  foot. 


bone  and  not  button-hole  the  flap.  The  iiialle<jli  and  articulating  surface  of 
the  tibia  are  removed  with  a  saw.  The  anterior  tibial  artery  will  require  liga- 
tion in  the  dorsal  flap,  and  the  terminations  of  the  internal  and  external 
plantar  arteries  in  the  plantar  flap.  The  muscles  of  the  two  flaps  are  then 
quilted  and  united  by  interrupted  sutures.  The  heel  flap  should  be  drained 
(Figs.  493  and  494)- 

DISAKTICULATION  OF  THE  FOOT  AT  ANKLE  JOINT.    (PIKOGOFF'S  OPER- 
ATION. 

In  this  operation  the  malleoH  and  the  articulating^  surface  of  tlie  tibia 
are  removed,  and  the  anterior  pr)rti()n  of  tlie  os  calcis  sawed,  the  remaining 
portion  being  adjusted  to  the  sawed  surface  of  the  tibia. 
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The  plantar  incision  begins  just  anterior  to  the  tip  of  the  external  mal- 
leolus, is  carried  directly  downwards  and  across  the  sole  and  up  the  internal 
surface  of  the  foot  to  within  one-half  inch  of  the  anterior  extremity  of  the 
itftemal  malleolus.  The  dorsal  incision,  convex  below^,  is  carried  across 
the  ankle  to  the  extremities  of  the  plantar  incision.  The  plantar  heel  flap 
is  dissected  bade  for  one  inch,  the  dorsal  flap  dissected  up  and  the  joint 
opened  in  front.  The  lateral  and  posterior  ligaments  are  divided  and  the 
foot  pulled  downwards  and  forwards.  The  os  calcis  is  then  sawed  behind 
the  astragalus  in  a  direction  downwards  and  slightly  forwards.  The  lower 
end  of  the  tibia  and  fibula  are  then  freed  and  the  bones  sawed  just  abore 
the  articulating  surface  of  the  tibia.  The  tibia  should  be  sawed  from  before 
backwards  and  slightly  upwards.  The  same  vessels  require  ligation  as  in 
the  previous  operation.     The  heel  flap  is  then  brought  forwards  and  the 

I 


Fifj.   49^3. — Lines   of   incision   in    PirogofF's  operation.     Inside  of   foot. 


fibrous  tissue  surrounding  the  ends  of  the  bone  first  sutured,  and  then  the 
flaps.  Tlie  stump  is  longer  and  is  [x^rhaps  better  nourished  than  in  Syme's 
operation,  hut  the  os  calcis  may  fail  to  unite,  may  be  dragged  backwards 
by  the  tendo  Achilles,  or  become  necrosed,  llie  operation  is  much  more 
ditTicult  than  Syme's,  and  more  likely  to  be  followed  by  complications  (Figs. 
495  and  4c/)). 

AMPUTATION  OF  THE  LEG  THROUGH  THE  SUPBA-MALLEOLAB  BEGIOK 

BY  OBLIQUE  ELLIPTICAL  INCISIONS. 

An  incision  is  commenced  just  in  front  of  the  ankle  and  carried  down- 
wards and  backwards  below  the  internal  malleolus  to  the  summit  of  the  heel. 
A  similar  incision  is  made  on  the  outside  commencing  and  ending  at  the 
same  point  and  passing  just  Ixdow  the  external  malleolus.  The  incisions 
are  deepened  to  the  bones  and  the  tlaps  dissected  up  to  a  point  about  two 
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inches  above  the  tips  of  the  malleoli,  care  being  taken  to  preserve  the  poste- 
rior tibial  vessels.  The  peroneal  tendons  are  divided  at  the  base  of  the  flap,  a 
periosteal  covering  for  the  tibia  is  formed,  the  tissues  reflected  and  the 
bones  sawed.  In  amputation  of  the  leg  the  flbula  should  be  divided  from 
one-half  to  one  inch  higher  than  the  tibia.  The  anterior  and  posterior  tibial 
arteries  and  some  muscular  branches  will  require  ligation.  The  nerves 
are  drawn  down  and  cut  short.  The  posterior  heel  flap  is  then  sutured  to 
the  anterior  concave  incision.  Drainage  is  usually  necessary  through  the 
most  dependent  portion  of  the  heel  flap  (Fig.  4SB!^). 

AHPTTTATION  THBOTJGH  THE  LOWEB  THntB  OF  THE  LEO. 

The  muscles  being  situated  largely  on  the  posterior  and  internal  sur- 
faces, a  long  posterior  and  short  anterior  flap  are  considered  most  suit- 


Fig.  497. — Amputation  of  the  leg  through  the  supra-mallcolar  region. 


able.  The  posterior  flap  may  be  made  by  transfixion  with  a  long  knife,  cut- 
ting from  within  outwards  or  by  cutting-  from  without  inwards  with  a  large 
scalpel.  In  the  latter  method  an  incision  is  commenced  at  the  sawline  and 
over  the  posterior  border  of  the  tibia,  and  carried  directly  downwards  foi 
one  and  one-quarter  diameters  of  the  limb.  It  is  then  carried  across  the 
posterior  surface  and  up  the  other  side  of  the  limb,  just  behind  the  fibula 
and  to  a  point  directly  'opposite  the  place  of  commencement.  The  flap  is 
retracted  and  the  muscles  divided  in  a  direction  upwards  and  inwards  tc 
just  below  the  base  of  the  flap.  An  incision  is  now  ma<le  across  the  froni 
of  the  leg,  connecting  the  extremities  of  the  orij^^inal  incision  and  marking 
out  a  flap  convex  below  and  equal  in  Icnf^th  to  one-quarter  the  diameter  oi 
the  limb.  This  flap  is  dissected  up  to  near  its  base,  the  interosseous  mem- 
brane divided  and  periosteal  flaps  formed  for  the  tibia  and  fibula  and  tht 
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bones  sawn.  The  anterior  and  posterior  tibial  and  peroneal  arteries  will  re- 
quire ligation.  The  nerves  are  retrenched.  The  posterior  muscular  flap 
is  sutured  over  the  end  of  the  bones  and  the  skin  flaps  united.  The  limb 
should  be  supported  on  a  splint  and  the  stump  kept  out  from  under  the  bed 
clothes  (Fig.  498). 

AMPUTATION  TEHOnOH  THE  HIDDLB  THIBD  OF  THE  LEO  BT  A  LOSO 

FOSTEKIOK  AND  SHORT  ANTEBIOX  FLAP. 
The  technic  of  this  operation  is  practically  a  repetition  of  that  already 
given. 


.imputation  of  leg.    Lower  and  middle  third. 


AMPUTATION  THUOUGH  THE  UPPER  THIRI)  OF  THE  LEG  BT  BILATERAL 

FLAPS. 

(STEPHEN  SMITH'S  METHOD.)     (FIG.  499.) 

An  incision  is  commenced  over  llic  crest  of  the  tibia  and  at  a  point 

below  the  sawlinc  equal  to  nne-lialf  tlie  diameter  of  the  limb,  and  carried 

downwards  for  one  inch,  then  acrnss  the  side  of  the  limb,  making  a  flap 

slightly  convex  below.     When  the  inciiion   reaches  the  posterior  surface 

of  the  leg  it  is  carried  inwards  and  upwards  to  the  center  and  then  con- 
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tinued  to  the  sawline.  The  flap  at  its  base  should  equal  one-half  the  cir- 
cumference of  the  limb.  A  similar  incision  is  then  made  upon  the  opposite 
side  and  the  flaps  consisting  of  skin  and  fascia  dissected  up  for  about  one 
inch.  A  circular  incision  is  then  made  about  the  limb  and  to  the  bones. 
The  soft  tissues  are  retracted  to  within  one  inch  of  the  sawline,  the  interos- 
seus  membrane  divided,  periosteal  flaps  reflected  and  the  bones  sawed.  The 
anterior  and  posterior  tibial  and  perineal  arteries  require  ligation.  The 
nerves  are  retrenched  and  the  muscles  quilted  over  the  ends  of  the  bones 
and  the  skin  flaps  united  perpendicularly. 

DISA&TICTJLATION  AT  THE  KNEE  JOINT. 
METHOD  OF  STEPHEN  SMITH.    BILATERAL  FLAPS. 

This  is  to  be  preferred  to  amputation  through  the  thigh. 

An  incision  is  commenced  one  inch  below  the  tuberosity  of  the  tibia, 
carried  directly  downwards  for  one  inch,  and  then  across  the  lateral  sur- 
face of  the  limb  so  as  to  make  a  flap  slightly  convex  below.  On  reaching 
the  posterior  surface  of  the  limb,  the  incision  is  carried  upwards  and  in- 
wards to  the  center  and  to  the  joint  line.  A  similar  incision  is  made  upon 
the  opposite  side  of  the  limb.  These  flaps,  consisting  of  skin  and  fascia,  are 
dissected  up  to  the  joint.  The  ligamentum  patella;  is  incised,  the  leg  flexed, 
and  all  the  structures  on  the  anterior  and  lateral  surfaces  of  the  joint  di- 
vided. This  will  include  the  tendons  of  the  biceps,  the  sartorius,  gracilis* 
the  semitendinosus  and  the  lateral  and  coronary  ligaments.  The  knee  joint 
is  now  freely  opened,  the  crucial  ligaments,  and  the  structures  upon  the 
posterior  surface  of  the  leg  divided,  and  the  limb  removed. 

Neither  the  patella  nor  the  semilunar  cartilages  are  removed.  The 
popliteal  artery  and  some  muscular  branches  will  recjuire  ligation.  The 
nerves  are  cut  short  and  the  flaps  united  by  interrupted  sutures.  Drain- 
age should  be  established  for  a  few  days. 

GENERAL  CONSIDERATIONS  IN  AMPUTATIONS  THROUGH  THE  THIGH. 

In  the  young,  division  of  the  bone  below  the  lower  epiphyseal  line  is 
desirable  in  order  to  preserve  the  growth  of  the  limb. 

In  grown  peoj)le  amputation  is  usually  done  through  the  lower  third. 

Subtrochanteric  amputation  is  preferable  to  a  disarticulation. 

The  greatest  amount  of  retraction  occurs  in  the  muscles  situated  at 
the  jx^sterior  and  internal  surfaces,  and  the  lower  the  division  of  the  mus- 
cles the  greater  the   retraction. 

Ill  operations  thnmgh  the  lower  and  middle  thirds  hemorrhage  is  con- 
tnjJled  by  constriciing  the  upper  part  of  the  thigh  with  a  piece  of  rubber 
tubing. 

In  disarticulation  at  the  hip  joint  hemorrhage  is  controlled  by  Wyeth':^ 
or  some  similar  nictlKul. 

When  rai)i(Hty  of  oix^ration  is  imjK^rtant,  the  flaps  may  be  formed  by 
transfixion,  cutting  from  within  outwards,  or  the  circular  method  may  be 
adopted.  The  stump  should  he  snugly  bandaged  up  to  the  hip,  the  last 
turns  of  the  bandage  going  around  the  Ix^dy  so  as  to  prevent  the  dressing 
from  slipping  ofi^.    The  stump  should  be  supported  on  a  posterior  splint. 


AMPUTATIONS  897 

In  amputations  through  the  lower  third  in  muscular  individuals  where 
retraction  is  excessive  and. threatens  to  produce  undue  pressure  of  the  bone 
upon  the  flaps,  and  the  formation  of  a  conical  stump,  strips  of  adhesive 
plaster  may  be  applied  to  the  sides  of  the  stump  from  which  extension  is 
made. 

METHODS  OF  AMPUTATION  THROUGH  THE  THIGH. 

(1)  AHPXTTATION  THBOTJGH  THE  CONDYLES  BT  ANTEBO-POSTEEIOB 

FLAPS. 

(2)  BILATEBAL  FLAPS  ACCOBDING  TO   THE  METHOD   OF  STEPHEN 

SMITH. 

(3)     LONG  ANTEBIOB  AND  SHOBT  POSTEBIOB  FLAPS. 

AMPtTTATION  THBOTJGH  THE  CONDYLES  BY  ANTEBO-IOSTEBIOB  FLAPS. 

MODIFIED  GABDEN^S  METHOD.    OPEBATION  ON  THE  BIGHT  LEG. 

ANTEBO-POSTEBIOB  FLAPS. 

An  incision  is  commenced  over  tlie  center  of  the  external  condyle  and 
carried  downwards  and  forwards  so  as  to  cross  the  ligamentum  patellae ; 
it  is  then  carried  inwards  and  upwards  to  the  center  of  the  internal  condyle. 
The  incision  should  include  the  skin  and  fascia.  The  posterior  incision 
commences  and  ends  at  the  same  points  as  the  anterior,  and  forms  a  flap 
upon  the  posterior  surface  of  the  limb  convex  below  and  one-third  longer 
than  the  anterior  flap.  The  anterior  flap  is  dissected  up,  carrying  the  skin 
and  deep  fascia  to  just  above  the  patella,  where  the  quadriceps  extensor  is 
divided.  The  posterior  flap  is  then  dissected  up,  the  hamstring  tendons 
divided  and  the  end  of  the  femur  cleared.  The  bone  is  sawed  through  the 
condyles.  The  popliteal  artery  and  its  muscular  branches  will  require  liga- 
tion. The  nerves  are  retrenched,  the  soft  tissues  sutured  over  the  ends  of 
to  the  bone.  A  periosteal  flap  is  then  formed,  the  tissues  retracted  to  the 
posterior  splint. 

AMPUTATION  THBOTJGH  THE  LOWEB  THIBD  BY  BILATEBAL  FLAPS. 

STEPHEN  SMITH  S  METHOD. 

Each  flap  should  equal  at  its  base  one-half  of  the  circumference  of 
the  limb  (Fig.  500). 

An  incision  is  commenced  in  the  center  of  the  anterior  surface  and 
one-half  diameter  below  the  sawline,  and  carried  downwards  for  one  inch» 
and  then  across  the  side  of  the  limb,  making  the  flap  slightly  convex  below. 
r>n  reaching  the  posterior  surface  the  inci^sion  is  carried  upwards  lo  the 
median  line  and  then  to  the  sawline.  This  incision  goes  down  to  the  mus- 
cles. A  similar  incision  is  made  on  the  opposite  side  and  these  flaps  re- 
tracted and  reflected  upwards  for  (me  inch.  A  circular  incision  is  then 
made  about  the  limb  and  through  the  superficial  layer  of  muscles.  These 
tissues  are  retracted  to  near  the  sawline,  when  a  circular  incision  is  made 
to  the  bone.  A  periosteal  flap  is  then  formed,  the  tissues  retracted  to  the 
sawline  and  the  bone  divided.    The  vessels  are  now  secured,  the  main  vessels 
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being  the  femoral  with  its  muscular  branches.    The  nerves  are  retrenched, 
the  muscles  (jiiilteci  over  the  end  of  the  bone  ami  the  skin  flaps  united. 

.■\  circular  method  of  amputation  is  often  practised  through  the  lower 
third  of  the  thigh,  when  the  tissues  on  each  aspect  of  the  limb  are  about 
equally  preserved. .  As  a  rule  the  least  amount  of  tissue  is  sacrificed  by  the 
circular  method. 


Fig.  .SCO.— A.  Disarlicvtl; 
.Amputation   through   ]i 
flaps. 


and  long  posterior  flaps.     B. 
and  short  posterior 


AHFUTATION  THBOUQH  THE  UIDDLE  OR  UPPER  PART  OF  THE  THIGH 
BY  LONG  AirrERIOR  AND  SHORT  POSTERIOR  FLAPS. 

Two  horseshoe- shaped  flaps  are  marked  out,  consisting  of  skin  and 
fascia,  each  flap  equaling  at  its  base  one-half  the  circutnfercnce  of  the  limb, 
while  the  anterior  equals  in  length  one  and  one-half  and  the  posterior  one- 
half,  diameters  of  the  limb  at  the  sawline. 

Ampiilation  Through  the  Right  Thigh. — .An  incision  is  commenced  at 
the  sawline.  at  the  middle  of  the  internal  aspect,  and  carried  directly  down- 
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wards  for  nearly  one  and  one-half  diameters  of  the  thigh.  It  is  then  con- 
tinued across  the  anterior  surface,  making  a  flap  convex  below,  and  up  the 
other  side  of  the  limb  to  the  sawline.  The  muscular  tissue  on  the  anterior 
surface  is  now  picked  up  and  divided  from  without  inwards  and  upwards 
to  just  below  the  base  of  the  flap.  The  posterior  flap  convex  below  is  now 
marked  out  and  should  equal  in  length  about  one-half  the  diameter  of  the 
limb,  the  incision  commencing  and  temiinating  at  the  same  point  as  for  the 
anterior  flap.  The  muscles  of  the  posterior  flap  are  divided  from  without, 
inwards  and  upwards.  The  flaps  are  retracted  and  tlie  knife  swept  about 
the  bone,  one  inch  below  the  sawline,  dividing  the  periosteum,  which  is 
pushed  upwards  and  the  bone  sawed.  Above  the  middle  of  the  femur  the 
femoral,  profunda,  branches  of  the  external  circumflex  and  muscular  branch- 
es, will  require  ligation  in  the  anterior  flap,  and  the  branches  of  the  per- 
forating artery  in  the  posterior  flap.  The  nerves  are  then  shortened,  the 
muscles  quilted  over  the  end  of  the  bone  and  the  skin  and  fascia  united  by 
interrupted  sutures.  Instead  of  cutting  the  flaps  from  without  inwards,  the 
limb  may  be  transfixed  at  the  sawline  and  just  in  front  of  the  bone,  with 
a  long  knife,  and  the  anterior  flap  cut  from  within  outwards.  The  knife  is 
then  entered  and  made  to  emerge  at  the  same  jx^int  as  in  the  previous  m- 
cision,  but  passes  behind  the  bone,  when  the  j^Kisterior  flap  is  cut  from 
within  outwards  and  backwards. 

In  place  of  long  anterior  and  short  }X)sterior  flaps,  the  anterior  flap 
may  be  made  short  and  the  posterior  long,  or  the  fla])s  may  be  made  equ-il 
in  length. 

AMPUTATION  OF  THE  THIGH  JUST  BELOW  THE  TROCHANTERS  BY  THE 

EXTERNAL  OVAL  METHOD. 

(THE  HEMORRHAGE  IS  CONTROLLED  BY  WYETH'S  METHOD.) 

The  limb  is  adducted  and  rotated  in. 

An  incision  is  commenced  (ner  the  |)rominence  of  the  great  trochanter 
and  is  carried  directly  downwards  on  the  out>i(le  of  the  limb  for  about  four 
mches.  From  this  ix)int  the  lines  of  the  incision  diverge,  one  passing  over 
the  anterior  surface,  the  other  over  the  posterior  surface,  to  meet  o^i  the 
internal  surface  of  the  limb,  two  inches  below  the  lowest  part  of  the  yx^r- 
pendicular  incision.  The  fla|)s,  including  the  skin  and  fascia,  are  cTis^ected 
np  for  two  inches  and  the  |)erj)endicular  incision  carried  down  to  the  bone. 
•V  circular  incision  is  then  made  through  the  muscles  and  at  the  border  of 
tiie  retracted  flaps,  and  t)ie  lx)ne  cleared  tr)  just  Ik'Iow  the  sawline,  where  a 
periosteal  flap  is  formed  and  the  l>)ne  sawn.  The  femoral,  profunda,  :ri- 
temal  circumflex  and  some  muscular  arteries  with  their  veins  will  require 
ligation.  The  muscles  should  be  quilted  by  two  rows  of  stitches,  and  the 
skin  flaps  united  by  interrupted  sutures  (  iMg.  501a). 

DISARTICULATION  AT  THE  HIP  JOINT. 

(CONTROL  OF  HEMORRHAGE  BY  WYETH'S  METHOD.) 

Two  steel  needles,  eight  inches  long  and  two-sixteenths  of  an  inch  ♦^hick 
are  required.  The  outer  needle  enters  the  limb  one-fourth  of  an  inch  below 
and  just  to  the  inner  side  of  the  anterior  superior  spinous  process  of  the 
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ilium,  and  passes  transversely  through  the  tissues  on  the  outer  side  and 
emerges  on  the  same  line,  three  inches  external  to  its  point  of  entrance. 
The  internal  needle  enters  the  tissus  one-half  inch  below  Poupart's  ligament, 
a  little  internal  to  the  femoral  vessels,  and  passes  through  the  adductors  lo 
emerge  one  inch  below  the  tuberosity  of  the  ischium.  Strong  rubber  tubing 
is  then  wound  four  or  five  times  forcibly  about  the  thigh  above  the  fins 


Fig.  501. — Line^  <.»f  incision  in  amputation  or  disarticulation  of  the  hip. 

aiKJ  then  knotted.     The  tubing,  if  pn)perly  applied,  completely  controls  the 

circulation  in  the  limb. 


DISARTICULATION  AT  THE  HIP  BY  ANTEEO-POSTEBIOB  FLAPS.     US- 
TON'S  OPERATION. 

The  patient  should  be  placed  on  his  back  and  drawn  to  the  edge  of  the 
table,  so  that  the  hip  projects  over  the  end.  The  surgeon  stands  at  the 
outer  side  of  the  limb.     One  assistant  supports  the  patient's  body  and  an- 
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Other  surports  the  limb  to  be  amputated.  The  well  limb  is  allowed  to  fall 
down  over  the  foot  of  the  table.  A  long  knife  is  made  to  enter  the  outer 
side  of  the  limb  just  above  the  top  of  the  great  trochanter  and  transfixes 
the  thigh, .  grazing  the  anterior  surface  of  the  neck  and  emerging  over  the 
center  of  the  internal  surface  two  inches  below  the  crotch.  A  flap  five 
inches  long  is  now  cut  by  a  sawing  motion  of  the  knife  and  from  within 
outwards.  The  flap  is  seized  by  the  assistant,  turned  upwards,  and  the 
iemoral  vessels  controlled.    The  knife  is  now  entered  and  made  to  emerge 


Fig.  502.— Lines  of  incision  in  disarticulation  at  the  hip.     Wycth's  method 


from  the  same  points  as  before.  It  passes  behind  the  bone,  when  a  posterior 
flap  is  formed  of  nearly  the  same  len^^h  as  the  anterior.  The  muscles  at- 
tached to  the  trochanters  are  now  divided  clo^e  to  the  l)one,  the  limb  ad- 
ducted,  strongly  rotated,  the  cai)su!e,  the  cotyloid  ligament  and  if  iK)ssible. 
the  ligamentum  teres  divided.  Ry  n)tatin|L^  the  limb  stron^iJ:ly  outwards  and 
inwards,  and  freeing  the  capsule,  air  is  made  to  enter  the  joint,  when  dis- 
articulation can  be  readily  effected  and  the  limb  removed.     The  femoral^ 
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profunda,  sciatic  and  many  muscular  branches  will  require  ligation.  The 
nerves  are  then  retrenched,  muscles  quilted  and  the  skin  flaps  united.  Drain- 
age will  be  required  for  a  few  days. 

WYETH'S  METHOD  OF  DISABllCirLATION  AT  THE  HIP  JOIHT.  (HG.  S01B.> 

The  patient  should  be  brought  down  to  the  foot  of  the  table  so  that 
the  hip  projects.  The  surgeon  stands  on  the  outside  of  the  limb.  The  j'a- 
tinent's  body  is  supported  by  an  assistant.  A  second  assistant  supports  the 
limb  to  be  amputated.  The  sound  limb  is  allowed  to  fall  over  the  end  of 
the  table.  Hemorrhage  is  controlled  by  Wycth's  method  with  steel  pins  and 
rubber  tubing. 

A  circular  incision  is  made  around  the  thigh  six  inches  below  the  cen- 
ter of  the  rubber  tubing.  A  perpendicular  incision  is  commenced  on  the 
outer  aspect  of  the  thigh  and  just  below  the  rubber  tourniquet  and  carried 
straight  down  over  the  great  trochanter,  to  the  circular  incision.  These 
incisions  go  through  the  skin  and  fascia  and  are  now  dissected  up  for  two 
inches.  The  perpendicular  incision  is  now  carried  down  to  the  femur  and 
at  the  base  of  the  resected  flap  a  circular  incision  is  made  which  goes  to 
the  bone.  The  femoral  and  profunda  arteries  and  veins  are  at  once  ligated 
or  controlled  by  forceps.  Through  the  vertical  incision  the  soft  parts  are 
separated  from  the  upper  portion  of  the  shaft  and  trochanters,  and  as  close 
to  the  bone  as  possible.  The  soft  tissues  are  retracted  and  the  capsule  divid- 
ed transversely  over  its  outer  aspect.  The  assistant  holding  the  limb  ad- 
ducts  and  forcibly  rotates  it  while  the  surgeon  divides  the  cotyloid  liga- 
ment posteriorly.  This  will  allow  air  to  enter  the  acetabular  cavity.  The 
ligamentum  teres  is  <livided  or  ruptured  and  the  heat!  of  the  bone  dislocated 
upwards  and  backwards.  The  capsule  on  the  posterior  surface,  as  well  as 
any  attached  soft  tissues,  is  now  divided  and  the  limb  removed.  The  ves- 
sels in  the  anterior  flap,  if  they  have  not  previously  been,  are  now  ItgateJ. 
The  vessels  in  the  posterior  flap  will  include  the  sciatic,  terminations  of  the 
circumflex  and  some  muscular  branches.  These  are  also  ligated.  The  tourni- 
quet is  then  gradually  loosened,  and  any  vessels  which  bleed  ligated.  Fol- 
lowing the  complete  arrest  of  hemorrhage  drainage  is  provided,  the  flaps  if 
necessary  trimmed,  the  muscles  quilted  by  two  or  more  rows  of  buried 
sutures  and  the  skin  flaps  united  by  interrupted  sutures  (Fig.  502). 
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Abdomen,  accidents  and  surgical  aflfections 

of.   542. 

bullet  wounds  of,  135. 

dermoids  of,  371. 

noil -penetrating  wounds  of,  54J. 

penetrating  woutids  of,  542. 
Abdominal  binders.  49. 

dr.»p>y.   544. 

punOiot   wounds,   135. 

pennca!  and  scrotal  bandages.  52. 
Abdominal   walls,  contusions   of,  542. 

injuries  to,  542. 

non-penetrating  woimds   of.  542. 

penetrating  wounds  of.  542. 
Abnormal  mobility  in   fractures.  638. 
Abscess,  acute,  no. 

alveolar,  498. 

anal.  609. 

diagnosis  of.   112. 

extradural.  484. 

formation  of,  iii, 

gonorrheal,  lacunar,   170. 

Hilton's  method  of  opening  an.  503. 

ischiorectal,  610. 

of  areola  of  nipple.  530. 

of  brain.  486. 

of  kidney,  216. 

of  liver,  577. 

of  lung,  528. 

perirectal,  609. 

periurethral.  255. 

sources  of  infection  in.   1 10. 

submucous  rectal,  610. 

subphrenic,  543. 

symptoms   of,    112. 

treatment  of,   112. 

tuberculous,  119. 

unhealed,  274. 
Accidents  and  surgical  afYcctii»r.>  of  abdo- 
men, 542. 

of  chest,  521. 

of  head  and  neck.  471. 
Acetabulum,   fracture   of.  (n)4. 
Achilles  tendon,  tenotomy  of.  448. 
Achondroplasia.  824. 
Acid  boric,  saturated  solution  of.  ()4. 
Acid  carbolic,  solution  of,  64. 
Acquired  immunity.  96. 
Acromegaly,  823. 


Acromio-clavicular     joint,     dislocation     of, 

728. 

Acromion   process  of   scapula,   fracture  of, 

650. 
Actinomycosis  bovis,   148. 
fungus   of.   92. 
hominis,    148. 
Active  hyperemia  in  inflammation,   loi. 
Acute  abscesses,  no. 
.\denitis.  627. 

Adenocarcinoma  of  stomach,  423,  549. 
Adent  ids.  495. 
Adenomata.  357. 

cysto-.  364. 

i"yo-,  350. 

of  mammary  gland.  535. 
Aerogencs  capsulatus.  bacillus,  94. 
After    treatment    following   operations,    71. 
Agglutinins,   83. 
Air  passages,  foreign  bodies  in.  515. 

operations  on,  517. 
Alexins,  83,  97. 
.Alopecia,    syphilitic,    185. 
.\lveolar  abscess,  498. 
Amboceptor.  97. 
.Amputating,  choice  of  methods  in.  862. 

elliptical  method  of.  8(^0. 

tiap  method  of.  H^i). 

modified  circular  or  mixed  method  of, 

.\mputation.  about   foot,  general  considera- 
tions. 88^). 
about     liands,     general     consideiations, 

867. 
at  elb(»w  joint    874. 
at  hip  joint.  889. 
at    interplialangeal    joint.    8(y3. 
at  mediotarsal  joint,  S89. 
at  metacarpo-phalangeal  joint.  866. 
at   metatarso-phalangeal   joint,  HS^. 
at  shfHilder  joint.  877. 
.'It   thigh,   lower  lliird.  8^)7. 
at  thigh,  middle  or  upper  third.  898. 
at  wrist  joint,  871. 
by  circular  method,  845. 
by  elliptical   method,  8()0. 
l)y  e(|ual  flaps  (»f  skin  and  fascia.  856. 
by   Hap   method.   85O. 
by  modihe<l  circular  method.  854. 
by  single  flap  of  skin  and  fascia.  Ss7. 
bv  Teale's  method,  8^8. 


by  transfixion,  859. 
by  unequal  flaps,  857. 
choice  of  methods  for,  862. 
Chopart's,  889. 

control  of  hemorrhage  during,  842. 
Key's,  887. 

hemorrhage,  comrol  of,  during,  842. 
indications  for,  840. 
Larrey's.  at  shoulder,  879. 
Lisfranc's,  887. . 
Liston's,  goo, 

of  all  fingers  at  carpo-metacarpal  joint, 
86q. 


«77. 


of  a 


-phalangeal 

4- 
76. 
surgical  neck  of  humerus, 

vi\h  scapula  and  part  of  clavi- 


cle. 880. 

of  fingers,  863- 

of  fingers  and  thumb,  870. 

of  fingers  or  thumb  with  part  of  meta- 
carpals, 868, 

of  foot  ai  ankle  joint,  8g8, 

of  forearm,  873. 

of  great  toe  at  metatar  so -phalangeal 
joint,  88j. 

of  leg  at  knee  joint,  896. 

of  leg,  supramalleolar,  S92. 

of  leg,  through  lower  third,  893. 

of  leg,  through  middle  third,  894. 

of  leg.  through  upper  third,  894. 

of  little  toe  at  metatar  so- phalangeal 
joint,  884. 

of  thigh  below   trochanters,  899. 

of  three  innermost  fingers  and  meta- 
carpals. 869. 

of  thumb.  863. 


of  I 


■:    881. 


s  metatarsal  bone,  886. 
Pirogoff's,  891. 

position   of  paticui   during,  842. 
position   iif   surgeon   during,   842. 
prep.nration  of  patient   for.  840. 
Smith's.  Stepiieii.  894,  896,  897. 
Spcnre",s,  at  shoulder,  878. 
Syme's.  801. 

through  arm.  upper  two-thirds,  876. 
through  condyles  of  femur.  897. 
through  first  phalanges  of  toes.  882. 
Ihrougii  forearm,  lower  third.  872. 
through  metatarsal  bones.  886. 
through    secoiul    interphalangeal    joint. 


Wyelh's,  at  hip,  902. 

Amputations,  840. 

bandaging  after,  854. 

cloth  retractors  in,  847. 

formation  of  (taps  in,  844. 

general  tcchnic  of.  S44. 

indications  for,  840. 

periosteal  flaps  in,  S50. 

retrenching  nerves  in,  851. 

special,  863. 

through  shaft  of  bone,  830. 

tying  vessels  in,  854. 
Anal  abscess,  609. 

fissure,  613. 

fistula,  611. 
Anel's  operation  for  aneurysm,  sgS. 
Anesthesia,  74. 

chloroform,  76. 
Anesthesia,   cocain,  78. 

ether,  76. 

ethyl  chlorid,  78. 

eucain,  79. 

general.  74. 

inliltration,  79. 

local.  78. 

nitrous  oxid  gas.  74. 

regional.   79. 

Schleich's   method,   79. 

spinal,  79. 

vomiting  after,  71. 
Anesthetic,  choice  of  an,  78. 

vomiting,  71. 
.'Anesthetics,  complications  during  admini 

tration  of,  77- 
Aiieurysm.   294. 

axillary.  305. 

Anel's  operation  tor  cure  of,  agS. 

Antyllus'  method  of'  curing,  298. 

brachial.  305. 

Brasdor's    operation    in    treatment   < 
299. 

causes  of.  296. 

cirsoid.  293. 

classification  of,  294. 

component  parts  of  an,  zgs. 

definition  of,   294. 

Hunter's  method  for  cure  of,  299. 

Matas'  arteriorrhaphy  for,  300. 

methods  of  rupture  of,  296. 


throueh    thigh,   general   considerat 

896. 
through  thigh,  methods  of,  897. 


,  29s. 


carotid  artery.  303. 


of  special  a  ,   „ 

signs  and  symptoms  of,  296. 

subclavian,  304. 

surgical  treatment  of,  297. 


.Aneurysmal   varix 
.■\ngiomata.  341. 
arterial  and  \ 
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capillary,  341. 

cavernous,  343. 

etiology  of,  344. 

mother*s  mark,  341. 

plexiform,  293. 

prognosis  of,  344. 

telangiectasis,  342. 

treatment  of,  344. 
Angular  curvature  of  spine,  457. 
Ankle,  dislocations  at,  756. 

tuberculosis  of,  786. 
Ankle  joint,  disarticulation  of  foot  at,  891. 

excision  of,  799. 
Ankylosis,  793. 
Anthrax,  143. 

bacillus  of,  86. 
Anti-bodies,  83. 

Antitoxic  sera  for  cure  of  disease,  97. 
Antitoxin,  97, 

formation  of.  98. 
Antitoxins,  83. 

Antrum,  suppuration  within  the,  493. 
Antyllus'  method  for  cure  of  aneurysm,  298. 
Anus,  affections  of,  602. 

artificial,  560. 

atresia  of,  603. 

congenital  malformations  of.  602. 

epithelioma  of,  436. 

fissure  of,  613. 

fistula  in,  611. 

imperforate,   603. 
Appearance  of  patient   after  operation,  72. 
Appendectomy.  567. 
Appendicitis,  564. 

chronic   with    acute    recurrent    attacks, 
566. 

chronic  without  acute  attacks,  566. 

gangrenous,   566. 

treatment  of,  567. 
Appendix,  inflammation  of.  564. 
Application  of  bandages.  19. 
Arches,  palmar,   ligation   of.  306. 
Ardor  urinae,  158. 
Areola  of  nipple,  ah-^ccss  of.  530. 
Arm,  amputation  of.  876. 

amputation  of,  at  surj4:ical  neck,  877. 

amputation  of,  with  scapula  and  part  of 
clavicle,  880. 

amputation    tlirough    upper    two-thirds 
of,  876. 

bandages  of  chest  and.  43. 

Desauh's  bandage  of,  41. 

Velpeau's    bandage    for    shoulder    and, 
40. 
Arterial  angioma,  342. 

thrombosis,  gangrene  from,  279, 

varix,  293. 
Arteries,  aneurysm  of  special.  302. 

diseases  of,  297. 

gangrene  from  thrombosis  of,  279. 

ligation  of,  302. 


Arteritis,  syphilitic,   190. 
Arteriorrhaphy  for  aneurysm,  300. 
Arthralgia,  syphilitic,   188. 
Arthritis,  acute,  770. 

acute  monarticular,  787. 

acute,  of  special  joints,  772. 

acute  polyarticular,  788. 

deformans,  786. 

due  to  cystitis,  Tjy. 

due  to  eruptive  diseases,  775. 

due  to  special  diseases,  774. 

during  typhoid   fever,  775. 

gonorrheal,  173,  775. 

gouty,  774; 

neuropathic,  789. 

of  elbow,  772. 

of  hip,  772. 

of  knee,  772. 

of  shoulder,  T]2. 

of  wrist,  772. 

osteo-,  786. 

pneumococcal,  775. 

rheumatoid,  786. 

septic,  770. 

strumous,  yjy. 

tubercular,  yTJ. 
Arthritis  deformans,  786. 
Artificial  anus,  560. 
Artificial  immunity.  97. 
Ascending  spica  bandage  of  buttocks,  52. 

of  right  groin,  50. 

of   shoulder,   38. 
Ascites,  544. 

epiplopexy  for.  545. 

paracentesis  for,  545. 

Talma's  operation  for,  545. 
Aseptic   wound   fever,    113. 
Aspiration  of  abdominal  cavity.  545. 

of  pericardium,  529. 

of  pleura.  524. 
Assistants.  prei)aration  of  operator's,  67. 
Asthenic  inflammation.   106. 
Astragalus,  dislocations  of,  758. 

excision  of.  800. 

fracture  of,  "^22. 
Atlas,   fractures  of,  830. 
Atonic  ulcer,  272. 
Atresia  aiii.  (^ox 

recti.  603. 
Atroi)liic  rhinitis,  495. 
Atrophy  of  bone.  825. 

eccentric.  825. 
Author's  method   of  operating   for   hernia, 

59^- 
Axilla,    figiire-of-eight    bandage    for    neck 

and.  3Q. 
Axillary  artery,  laceration  in  dislocation  of 

humerus,  'J},(^. 
ligation  of.  305. 
Axis,  fractures  of,  830. 
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acillus,  8i. 

aerogenes  capsnlatus,  94. 

capsulatus  mucosus,  94. 

coli  communis,  85. 

gas-bacillus  of  Welch  and   Nutall,  89, 

94- 
Mallei,  91. 
of  anthrax,  86. 
of  glanders,  91. 
of  malignant  edema,  88. 
of  rhinoscleroma,  95. 
of  s\'philis,  91. 
of  tetanus,  87. 
of  tuberculosis.  89. 
Opler-Boas,  429.  551. 
pneumobacillus  of  FriedlSnder,  94. 
protcus  vulgaris  of  Hauser,  93. 
pyocyaneus.  86. 
spirocheta  pallida,  90. 
typhosus,  8g. 
vibrion  septique,  88, 
acteria.  81. 

bacillus  aeroi?enes  capsulatus,  91. 

bacillus  anthracis.  86. 

bacillus  capsulatus  mucosus,  94. 

bacillus  coli  communis,  85. 

bacillus  mallei.  91. 

bacillus  of  malignant  edema,  88. 

bacillus  of  rhinoscleroma,  95. 

bacillus  (»f  tetanus.  87. 

bacillus  of  tuberculosis,  89. 

bacillus  of  typhoid  fever.  89. 

bacillus  pyocyaneus.  86. 

diplococcus  lanceolatus,  91. 

gas-bacillus   of   Welch   and   Xutall.  89, 

94. 
gonococcus.  89. 

of   specific   diseases,  86. 

of  syphilis,  go. 

parasitic.  83. 

pathogenic.   S3. 

pneumobacillus  of   Friedlander.  94. 

pneumococcus  t^f  I^Vaenkel.  gr. 

proteus  vulgaris  of  Mauser.  93. 

pyogenic.  ^3. 

saprophytic,  H^^. 

spirocheta  ])allida.  90. 

staphylococcus  cereus  albus,  84. 

staphylococcus  cereus  flavus.  84. 

staphylococcus  epidermidis  albus.  84, 

staphylococcus  pyogenes  albus.  84. 

staphylococcus  pyogenes  aureus,  84. 

staphylococcus  pyogenes  citreus.  84. 

streptococci,  pyogenes  aureus.  85. 

vibrion  septicpie.  88. 
icterial  growth.  83. 
icteriologN',  surgical.  8r. 
llano-posthitis.  gonorrheal,  160 
mdage.  Barton's.  29. 

binder,  abdominal,  49. 


bisaxillary  handkerchief,  28. 

compound,  23. 

demigauntlet,   for  hand   and   wrist,  35. 

Desault*s,  41. 

figure-of-eight,  22. 

figure-of-eight  of  elbow,  37. 

figure-of-eight   of  knee,   54. 

figure-of-eight  of  neck  and  axilla,  39. 

figure-of-eight  of  shoulder,  45. 

for  both  eyes,  32. 

for  right  eye,  31. 

for  side  of  face.  30. 

gauntlet  for  hand,  thumb,  and  fingers, 

35. 
gauze,  for  neck  and  head,  34. 

gauze   or   muslin    for    head,   neck  and 

chest,  59. 
gauze   suspensory   and    compressor,  of 

breasts,  47,  48. 
handkerchief,  25. 

handkerchief  covering  for  head.  28. 
handkerchief  triangle  for  hand,  25. 
many-tailed,  23, 

mento-vertico-occipital  cravat.  28. 
methods  of  rolling,   18. 
oblique,  21. 
oblique,  of  head,  32. 
occipito-facial,  33. 
occipito-frontal.  32. 

occipito-frontal  recurrent,  of  head.  30, 
occipito-frontal  triangle,   25. 
of  chest,  44. 
of  foot  and  leg,  56. 
perineal,  scrotal  and  abdominal,  52. 
recurrent,  22, 
recurrent  of  stump,  59. 
roller,  18. 
single  T.  23. 
spica,  22, 

spica,  of  buttocks,  ascending,  $2. 
spica,  of  foot  with  spiral  reversed,  of 

leg,  55. 
spica,  of  right  groin,  ascending.  50. 
spica,  of  right  groin  with  pelvic  turns, 

51- 
spica,  of  right  shoulder,  descending,  3^ 

spica,  of  shoulder  ascending.  j8. 

spica,  of  thumb,  36. 

spica  or  figure-of-eight,  for  k>wcr  ex- 
tremity, 59, 

spiral,  21. 

spiral,  of  finger,  34. 

spiral  reversed,  22. 

spiral  reversed,  of  lower  extremity.  57. 

spiral  reversed,  of  upper  extremity.  36. 

suspensory  and  compressor,  of  right 
breast,  48. 

suspensory,  for  scrotum,  54. 

suspensory  handkerchief  for  breast.  A 

transverse  recurrent,  of  head,  31. 

Velpeau's,  40. 
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Bandage  roller,   18. 
Bandages,  application  of,  19. 

compounds,  23. 

dimensions  of,   19. 

materials  for,  17. 

oblique,  21. 

plaster-of-Paris,  60. 

removal  of,  20. 

special,  21. 

use   of,   17. 
Bandaging,  17. 

general  rules  for.   19. 

in  amputations,  854. 
Barlow's   disease.  820, 
Bartholinitis,   167. 
Barton's  bandage,  29. 
Basedow's  disease,  512. 
Base  of  skull,  fractures  of,  482. 
Bassini's  operation  for  hernia,  592. 
Bellocq's  sound,  497. 
Benign  growths,  clinical  characteristics  of. 

3-25. 
V.   Bergmann's  method  of  excision   of   lip, 

416. 
Bichat,  fissure  of,  471. 
Bichlorid  of  mercury,  solution  of,  64. 

compresses  of,  before  operation,  67. 
Bilateral  flap  method  of  amputating,  854. 
Bile  ducts,  infection  of,  583. 

stones  in.  578. 
Biliary  passages,  affections  of,  577. 
Binders,  abdominal,  49. 
Birth-mark,  341. 

Bisaxillary  handkerchief  bandage.  28. 
Bismuth  in  anesthetic  vomiting,  71. 
Bites,  insect.  141. 

snake,  142. 
Bladder,   urinary,   congenital   affections    of, 
225. 

cystotomy  for  stone  in.  2SS- 

ectopia  vesicae,  225. 

extroversion  or  extrophy  of,  225. 

foreign  bodies  in.  226. 

functional  derangements  of.  231. 

inflammation   of,  227. 

litholapaxy  for  stone  in,  236. 

lithotrity    for    stone    in,    236. 

sarcoma  of,  400. 

stone  in.  233. 

urinary,  traumatic  affections  of,  22s. 

tuberculous  disease  of,  22S. 

tumors  of,  229. 
Blankets,  sterilizatir)n  of,  64. 
Bleeding  from  the  nose,  496. 
Blood  examination  before  oi)eration,  67, 
Bloodless  method  of  reduction  of  hip  dis- 
location, 469. 
Blood  pressure,  decrease  of.  in  shock,   126. 
Blood  tumors,  122. 
Blood  vessels,  endothelioma  of.  407. 

formation  of,  in  inflammation,   103. 


laceration  and  thrombosis  of,  in  frac- 
tures, 639. 

ligation  of,  302. 

surgical  affections  of,  287. 

tying  of,  in  amputations,  851. 
Bodies,  loose,  in  joints,  791. 
Bone,  abscess  of,  followin*?   i , '  . 
812. 

acute   necrosis  of,  805. 

atrophy  of,  825. 

cavities  following  osteomyelitis,  811. 

conversion  of  callus  into.  639. 

ecchinococcus  cysts  in,  382, 

fragility  of.  823. 

hypertrophy  of.  825. 

intiammation  of,  803. 

marrow,  inflammation  of.  805. 

pathological  enlargement   of,  823. 

sarcomatous  growths  of,  817. 

softening  of,  822. 

syphihs  of,   187. 

tubercular  disease  of,  813.  814. 

tumors   of,    t^^^,  817. 
Bones,  pains  in,  in  syphilis,  185. 

surgical  diseases  of,  803. 

tuberculosis  of  small,  815. 
Bony  tumors.  j^^^2,  817. 
Boric  acid,  saturated  solution  of,  64. 
Bottini   operation    for   hypertrophied   pros- 
tate, 241. 
Bougies,   urethral,  24S. 
l^owcl.  cancer  of,  558. 

excision  of  portion  of.  560. 

surgical   atTections   of,  556. 

tumors  of,  558. 
Bow-leii:s.   446. 
Israeli ial  aneurysm,  305. 
Brachial   artery,   30^^). 
Bra(lfor<l's   frame,   707. 
Brain,  abscos  of,  48C). 

acridcuts  and  diseases  of.  471. 

coni[)ression  of,  477. 

compression    of,    (hie     to     hemorrhage, 
478. 
concussion  oi.  475. 

congenital  affections  of,  475. 

contusion  of,  475.  476. 

diseases   and    malformations    involving, 
472. 

gunshtU  wounds  of,   134. 

hernia  of.  400. 

inflanunation  of  membranes  of.  484. 

laceration  of.  473.  477. 

localization  of  fissures  of.  471. 

position  of  superior   longitudinal   sinus 
of,  471. 

railway,  835. 

tliromhosis  of   sinuses  of,  485. 

treatment  of  hemorrhage,  479. 

timiors,   location   of,  354. 

woiukIs  of.  483. 
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Brain  tumors,  location  of,  354. 

symptoms  and  course  of,  354. 

treatment  of,  356, 
Branchial  clefts,  2i'j2. 
Brasdor's   method   of    treating    aneurysm, 

299 
Breast,  adenoma  of,  535. 
cancer  of,  537. 
cysts  of,  534. 
excision  of,  540. 
fibroid  tumors  of,  534. 
inflammatory  affections  of.  530. 
sarcoma  of,  535. 
suspensory  and  compressor  bandage  of, 

48. 

tuberculosis  of,  532. 

various  growths  of,  535. 
Breasts,    suspensory   and   compressor   ban- 
dage of,  47. 

suspensory  handkerchief   for,  28. 
Breath,  infectiousness  of,  70. 
Bruit  in  aneurysm.  297. 
Brushes,  sterilization  of  hand.  64. 
Bryant's  line,  696. 
Bubo,  chancroidal,  178. 

syphilitic.   182. 
Bullet,  description  of  modern  ritle,  137. 

wounds,  133. 
Bunion,  768. 
Burns,  269.  280. 
Bursae,  enlargement  of.  of  great   toe,  768. 

inflammation  of,  766. 

injuries  and  diseases  of,  766. 

most  frequently  affected,  767. 
Bursitis,  acute.  766. 

chronic,  767. 
Buttocks,  spica  of,  ascending.  52. 
Button.   Murphy's  for  intestinal   anastomo- 
sis. 560. 

C 

Cah:)t*>  wire  splint.  70^). 
Cacliexia.  cancerous.  }^2'/ . 
CafTein   in   shock.   71.    12S. 
Calculus,   impacte'l.  in   urethra.  245. 

pr  >static.  239. 

renal.  220. 

ureteral.  224. 

ve-ical.   233. 
Callosities.  284. 
Callous  ulcer.  272. 

Callus.  conver>ion   of.   into   hone.  639. 
Canal  of  Xuck.  liernia  in,  5«>7. 
Cancer.  41.V 

duct,  of  breast.  539. 

en   cuirass.    538. 

lymphatic  cnlari(cnient  due  to,  629. 

medullary,  of  hrea^^t.  539. 

of  breast,  ^yj. 
Cancer  of  esophaj^us.  421.  511. 

of  intestine,  433.  ^^"j. 


of  lip,  414. 

of  parotid  gland,  420. 

of  penis,  258. 

of  prostate,  243. 

of  rectum,  436. 

of  skin,  414. 

of  stomach,  423,  548. 

of  tongue.  417,  501. 

of  tonsil.  419. 

of  urethra.  245. 
Cancerous  cachexia,  327. 
Capillary  angioma,  341. 
Capillary  lymphangioma,  622. 
Capsulatus  mucosus.  bacillus,  94. 
Carbolic  acid,   solution   of,  64. 
Carbonate  of  soda,  solution  of,  64. 
Carcinomata,  413. 

glandular,  42a 

lymphatic  enlargement  due  to,  6291 

medullary,  of  breast,  539. 

of  esophagus,  421. 

of  intestine,  433,  558. 

of  lacteal  ducts.  539. 

of  mammary  gland,  537. 

of  parotid  gland,  420. 

of   rectum,   436. 

of  stomach,  423,  548. 

simplex,  420. 
Carcinomatous  lymphatic  enlargement,  629. 
Care  of  operating  room,  62. 
Care  of  patient  following  operation,  71,  72. 
Caries  sicca.  779. 
Carotid  artery,  common,  aneurysm  of,  303. 

common,  ligation  of,  302. 

external,  ligation  of,  308. 

internal,  ligation  of.  309. 
Carpal  bones,  fractures  of,  690. 
Carpus,  dislocations  of,  741. 

forward  dislocations  of,   741. 

fractures  of,  690. 
Cartilages,  floating.  791. 

semilunar,  displacement  of,  792. 
Cartilaginous  tumors,  334, 
Cathartic  before  operation,  66. 
Catheter   fever,  253. 
Catheterization,  retrograde,  253. 
Cavernous  angiomata,  343. 
Cavernous   lymphangiomata,  623. 
Cavities  of  bones,  following  osteomvclittf, 

811. 
Cells  of  Mikulicz.  95. 
Cellular  theory  of  immunity,  97,  98. 
Celluhtis  of  neck,  514, 
Cenientomes,  339. 

Cerebral  artery,  middle,  rupture  of,  478. 
Cerebral  tumors,  location  of,  354. 
Cerium  oxalate  in  anesthetic  vomiting.  71, 
Champagne  in  anesthetic  vomiting,  71. 
Chancre,  hard,  180. 

soft,  175. 
Chancroid,   175. 
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complications  of,  177. 
Changes  in  tissue  cells  in  inflammation,  102. 
Characteristics,  clinical,  of  tumors,  325. 
Charcot's  disease,  789. 
Chest,  accidents  and  surgical  affections  of, 
521. 

bandage  of.  44. 

bandages  of  arm  and,  43. 

gauze  bandages  for  head,  neck  and,  5% 

gunshot  wounds  of,  135. 

wounds  of,  522. 
Chest  wall,  gunshot  wounds  of,  135. 

wounds  of,  522. 
Chilblain,  283. 
Chiragra,  774. 

Chlorid  of  ethyl  as  local  anesthetic.  78. 
Chloroform,  76. 
Choice  of  an  anesthetic,  78. 
Choice  of  methods  of  amputating,  862. 
Cholangitis,  577,  583. 
Cholecystitis,  catarrhal,  582. 

suppurative,  583, 

treatment  of,  581. 
Cholecystostomy,  581. 
Cholelithiasis,  577. 
Cholesteatomata,  411. 
Chondromata.  334. 

classification  of,  334. 

diagnosis  of,  334. 

treatment  of,  334. 
Chopart's  amputation,  889. 
Chordee,  158. 
Cirsoid  aneurysm,  293. 
Circular  method  of  amputating,  845. 

amputation  through  forearm  by,  874. 

manner  of  making  incisions  in,  845. 

modified,  mixed  or  bilateral,  854. 
Classification  of  bacteria,  81, 
Clavicle,  dislocation  of.  backward,  727. 

dislocation  of,  sternal  end,  727. 

dislocation  of,  upward,  727. 

fracture  of,  648. 

Sayre's  dressing  for  fractured,  648. 

Velpeau  bandage  for  fractured,  648. 
Clavus,  286. 
Cleft  palate,  503. 

operation  for  closure  of.  505. 
Clefts,  branchial,  372. 
Clinical  characteristics  of  tumors,  323. 
Cloth  retractors  during  amputations,  899. 
Club-foot,  447. 
Cocain  in  anesthetic  vomiting.  71. 

in  local  anesthesia,  78. 
Cocainization  of  nerves   to   prevent   shock, 

128. 
Coccyx,  dislocation  of,  831. 

fracture  of,  694,  831. 
Coffee  and  peptonized  milk  for  shock,  71. 
Cohnheim's  theory,  321. 
Cole/s  scrum  treatment  of  sarcoma,  152. 


Coli   communis,   bacillus,  85. 

Colic,  renal,  223. 

Colitis,  557. 

Colles'  fracture,  687. 

complications  of,  689. 

differential  diagnosis,  689. 

"silver-fork"  deformity  in,  689. 

treatment  of,  689. 
Colon,  carcinoma  of,  433. 

inflammation  of,  557. 
Colostomy,  560. 
Colotomy,  560. 
Comminuted   fracture.   636. 
Comparative  measures    of    smokeless    and 

black  powders,  138. 
Complements,  100. 
Complete  fracture.  636.  637. 
Complications  during  administration  of  an- 
esthetics, 77. 
Compound  bandages,  23. 
Compound   dislocations,   726. 
Compound  fractures,  636. 
Compress,  bichlorid.  before  operation,  67. 
Compression  of  brain,  477. 
Compressor    and    suspensory    bandage    of 

breasts,  47,  48, 
Concussion  of  brain,  475. 

of  spine,  832. 

of  spine,  indirect,  835. 
Congenital  dislocation  of  hip,  468. 

bloodless  reduction  of,  469, 
Conical  stump  after  amputation,  863. 
Conjunctivitis,  gonorrheal,  173. 
Contraction.  Dupuytren's,  442. 

of  palmar  fascia,  442. 
Control  of  hemorrhage  during  amput.itions, 

842,  878. 
Control  of  pain  after  operations,  72. 
Contused    wounds,    132. 
Contusions.    121. 

discoloration  in.   121. 

ccchymosis  in,  12T. 

of  abdominal  wall,  542. 

of  brain,  476. 
Contusions,  of  muscles.  760. 

of  spine,  832. 
Coracoicl    process    of    scapula,    fracture   of, 

()-r. 
Coracoid  process  of  ulna,   fracture  of,  677. 
Cord,  spermatic,  encysted  hydrocele  of,  266. 

hematocele  of.  260. 
Cord,    spinal,    extranicdullarv     hemorrhage 
of.  833. 

hemr)rrhage  into.  ^^^2. 

intlanmiation  of.  834. 

iniramcdullary  hemorrhage  of,  832. 

syj)hi]is  of,    191. 
Corns,  286. 

Coronoid  process  of  ulna,  fracture  of,  677. 
Corpus  luteum,  cysts  of,  366. 
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Corrosive  sublimate  solution,  67. 
Cowper's   glands,  gonorrheal   infection   of, 

170. 
Coxa  vara,  802. 
Coxitis,  tubercular,  781. 
Cranial    sinuses,    infective    thrombosis    of, 

.485. 
Cranium,    disease    and    malformations    in- 
volving, 471. 

fractures  of,  480. 
Cravat,  mento-vertico-occipital,  28. 
Crepitus   in  fractures,  638. 
Cretinism,  824. 
Cryptorchidism,  259. 
Curative  influence  of  erysipelas,   152. 
Curvature  of  the  spine,  angular,  457. 

lateral,  462. 
Cut  throat,  512. 
Cylindromata.  408. 
Cystadenomata,  364. 

of  ovary.  367. 
Cystic  fibroma  of  breast.  535. 
Cystic  lymphangioma,  624. 
Cystitis,   227. 

arthritis   due  to,   'j'j'j. 

gonorrheal.    172. 
Cystomata,   358. 

classification  of,  360. 

cystocercus,  378. 
Cystomata.  dermoid.  370. 

h  vat  id,  380. 

mucous,  362. 

myo-.  350. 

of^  congenital  origin.  370. 

of  corpus  luleum,  366. 

of  Graafian  follicles,  366. 

of  mammary  inland,  534. 

of  mesentery.  546. 

of  ovary.  364. 

of  parasitic  origin,  }^'j'^. 

of  submaxillary  gland.  362. 

pancreatic,  363. 

paroopharoii.   363. 

parovarian,   ^.i^}^. 

sublingual.  362. 
Cystotomy.   2}^"^. 
Cysts    (see  Cy>tomaia).  358. 

dcntigerous.  33S. 

etiology  of,  }^22. 

scl)ace(»iis.  360. 
Cytotoxic  sera.  07. 

D 

Dactyliti*^.  tnl)ercular,  814. 

Deep  i)almar  arch,  ligation  of,  307. 

Defect,  congenital   spinal,  836. 

Defects  of  nipple  and  mammary  gland.  529. 

Defensive  proteids.  (>S. 

Deformity  in  fractures,  637, 

Delayed  union   conii)licating   fractures,  641. 


Delirium    tremens    complicating    fracture*, 

640. 
Demi-gauntlet  bandage  for  hand  and  wrist, 

35. 
Dental  neuralgia,  315. 
Dentigerous  cysts,  338. 
Depressed  fractures,  (>2i7' 
Derangement,  internal,  of  knee-joint,  792. 
Dermatitis  maligna  of  nipple,  530. 
Dermoids,  370. 

formation  of,  322. 

implantation,  370. 

in  sacro-coccygeal  region,  371. 

of  abdomen,  371. 

of  face  and  neck,  2^7^' 

of  ovary,  375. 

of  thorax,  371. 

sequestration,  371. 

tubulo-,  374. 
Desault's  bandage,  41. 
Descending  spica  of  right  shoulder,  39. 
Description  of  modern  rifle  bullet,  137. 
Desmoid  tumors.  323. 
Details  before  and  after  operation,  62. 
Development  of  bacteria,  rapidity  of,  82. 
Diabetic  gangrene,  279. 
DifFcnbach's  method  of  excision  of  lip,  416. 
Digitalin  in  shock.  71. 
Digits,  amputation  of,  863,  toi. 
.  fractures  of.  692,  723. 

supernumerary,  444. 
Dihitation  of  stomach,  acute,   553. 

chronic,  553- 
Dimensions  of  bandages,   19. 
Diplococcus  lanceolatus,  91. 
Disarticulation    at    carpo-metacarpal    joint 
869,  870. 

at  elbow  joint,  1874. 

at  hip  joint,  899. 

at  metacarpo-phalangeal  joint,  866. 

at  metatarso-phalangeal  joint,  883. 

at  shoulder  joint,  877. 

of  foot  at  ankle,  891. 

of    great    toe   at    metataiso-phalangeal 
joint.  883. 

of  interphalangeal  joint,  866. 

of  wrist  joint,  871. 

through    second    interphalangeal .  joint, 
866. 

Wycth's  method  of,  at  hip,  902. 
Discoloration  in  contusions,  121. 
Disease.  Basedow's,  512. 

Pott*s.  457. 
Diseases  due  to  specific  organisms,  143. 
Dislocations,  724. 

of  acromio-clavicular  joint,  738. 

of  astragalus,  758. 

of  carpal  bones,  741. 

of  clavicle,  727. 

of  coccyx,  831, 


of  elbow  joint,  726. 

of  femur.  743. 

of  fibula,  755- 

of  foot,  756. 

of  hip,  743- 

of  hip,  associated  with  fracti 

of  hip,  congenita],  468. 

of  hip,  everted  dorsal,  749. 

of  hip,  pubic,  750. 

of  hip.  sciatic.  749. 

of  hip.  thyroid,  750. 

of  humerus.  72Q. 

of  hiimenis,  old.  736. 

of  humerus,  subclavicular,  7 

of  hunienis,  siibcoracoid.   73 

of  humerus,  sirbglenoid,  7.W. 

of  Inimenis,  subspinous.  730 

of  patella,  756. 

of  radius.  740. 

of  shoulder.  729. 

of  thumb,  741. 

of  ulna.   736. 

of  ulna,  lower  ecid,  740. 

of  ulna,  upper  end,  739. 

of  spine,  827, 

of    vertebrae.   8J7. 

subastragaloid,  7.S7. 
Dislocations  or  luxatiiuis.  7^4, 

cLissification  of,  7^4. 

complete  and  iiicoiupli 

compound.  7j6. 

congenital,  724. 

pathobgical,  7^5. 
Dislocations,  special,  726. 

spontaneous,  7.25. 

traumatic,  724, 
Displacement  of  bones.  7^4, 

■tiLnRcs,  7<u. 


7^5. 


of  s 


of  tendons,  761 
Displacements  of  patella.  756. 
DisseclioTi  wounds,  ijo. 
Diverticulum.  Mcckers.  .^.;(i. 

intestinal  strauRnblinii  di 
Divnlsion  of  sirirluri;.  ijr. 
I>3rsal  dislocation  of  hij).  74'j 
Dorsalis  pedis  artery,  lig.itiiiu 
Double  T  baiKlage,  23. 
Dropsy,  abdominal,  544. 
Duct  cancer  of  m.inimary  kI^' 
Dugas'  lest  for  dislooatitm  nf 
Duodenum,  ulcers  of,  547. 
Dupuytren's  contraction.  44J 

Dura  mater,  abscess  bciwii-n  1 
inflammation  of.  484. 


Ecchymosis  in  contusions,  iji 
Ectopia  vesicae,  22=.. 
Eczema  of  nipple.  530. 
Edema,  malignant,  iig. 
Ehrlich's   side-chain   theory.  07.   i; 
Elbow,  acute  arthritis  iif.  77J, 

hgure-of -eight  bandage  o(.  77. 
Elbow  joint,  amputation  at.  X74, 

dislocation  of,  736. 

divergent  dislocation  tii.  ,-30. 

forward  dislocation  of.  7jS. 

cnHammation  of.  77^. 
Elbow  joint,  inward  dislocaiioii  o 

old  dislocations  at.  739. 

outward  dislocation  01,  73S. 
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Epidydimitis,  gonorrheal,  170. 
Epilepsy,  489. 

congenital,  489. 

Jacksonian,  489. 

traumatic,  489. 
Epiphysis,  inflammation  of,  811. 
Epiphysitis,  acute,  811. 

tubercular,  814. 
Epiplocele,  584. 
Epiplopexy,  545. 
Epispadias,  243. 
Epistaxis,  496. 
Epitheliomata,    413. 

of  esophagus,  511. 

of  lip,  414,  416. 

of  penis,  258. 

of  rectum,  436. 

of  skin,  414. 

of  tongue,  417,  501. 

of  tonsil,  419. 

of  urethra,  245. 

situations  of,  414. 

squamous,  of  stomach,  549. 
Epulis,  397. 
Erethistic  ulcer,  271. 
Ergot,  gangrene  from,  280. 
Erichsen's   method   of   ligating  angiomata, 

344. 
Eruptive  diseases,  arthritis  due  to,  775. 
Erysipelas,   150. 

curative  influence  of,  152. 
Esmarch  inhaler,  76. 
Esophagismus,  510. 
Esophagitis,  510. 
Esophagotomy,   509. 
Esophagus,  carcinoma  of,  421. 

foreign  bodies  in,  508. 

inflammation  of,  510. 

malformations  of,  508. 

malignant  stricture  of,  511. 

organic  stricture  of,  510. 

spasms  of,  510. 
EstlSnder's  operation  for  empyema,  525. 
Ether,  76. 

and  shock,  125. 
Ethyl  chlorid  as  local  anesthetic,  78. 
Eucain  in  local  anesthesia,  79. 
Eulenburg,  theory  of,  in  lateral  curvature, 

466. 
Everted  dorsal  dislocation  of  femur,  749. 
Examination  of  urine  after  operation,  72. 

before  operation,  67. 
Excision  of  ankle-joint,  800. 

of  astragalus,  800. 

of  elbow,  796. 

of  hip-joint,  797. 

of  joints,  795. 

of  knee-joint.  797. 

of  shoulder-joint,  795. 

of  superior  maxillary  bone,  399. 

of  tarsus,  801. 


of  tongue,  Whitehead's  operation, 

of  wrist,  797. 
Exophthalmic  goitre,  512. 
Exostoses,  825. 

gonorrheal,  826. 
Extra-articular  fracture,  6^7. 
Extracellular  toxins,   100. 
Extradural  abscess,  484. 

hemorrhage,  478. 
Extramedullary  hemorrhage,  833. 
Extravasation  of  urine,  256. 
Extremities,  bandages  of  upper,  34, 

bullet  wounds  of.   135. 

lower,  amputations  on,  881. 

spiral  reversed  bandage  of,  57. 

upper,  amputations  on,  863. 
Extremity,  spica  or  figure-of-ciMht  for  1 
er,  57. 

spiral  reversed  of  lower,  57. 
Extrophy  of  bladder,  225. 
Extroversion  of  bladder,  225. 
Exudate,   purpose   and   importance   of 

flammatory,  104. 
Eye,  bandage  for  right,  31. 
Eyes,  bandage  for  both,  32. 


Fabricius*    operation    for    femora]    hci 

597. 
Face,  bandage  for  right  side  of,  30. 

dermoids  of,  372. 
protection   of   operator's;    during   op 
tion,  70. 
Facial  artery,  ligation  of,  308. 
Farcy  buds,  147. 

Fat  embolism  complicating   fractures. 
Fatty  tumors,  327. 

causation  of,  ^2$. 
Felon,  763. 

Femoral  artery,  ligation  of,  310. 
Femoral  hernia,  594. 

Fabricius'  operation  for,  597. 
Femur,  amputation  through,  897. 

complications  in  dislocations  of,  75; 

dislocation  of,  743. 

dislocation  of,  associated  with  fraci 

753. 
dislocation  of,  congenital,  468. 
everted  dorsal  dislocation  of,  749. 
fracture  of,  697. 
fracture  of,  in  children,  706. 
fracture  of  neck  of,  in  childhood, 
fracture  of  upper  extremity  of,  69^ 
fracture  of  upper  third  of,  704. 
fracture  through  middle  third  of, 
pubic  dislocation  of,  750, 
sciatic  dislocation  of,  749. 
separation  of  lower  epiphysis  of,  yt 
subtrochanteric  fracture  of,  704. 
supracondyloid  fracture  of,  704. 
thyroid  dislocation  of,  750. 
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Fergusen's  incision  for  resection  of  supe- 
rior maxillary,  399. 
Fever,  aseptic  wound,  113. 

septic  traumatic  or  surgical  fever,  114. 
Fibroid  tumors,  330. 
Fibromata,  330. 

diagnosis  of,  331. 

of  mammary  gland,  534. 

treatment  of,  332. 
Fibrous  or  ligamentous  union  of  fractures, 

641. 
Figure-of-eight    bandage,    22. 

of  elbow,  37. 

of  knee,  54. 

of  neck  and  right  axilla,  J9^ 

of  shoulder,  45. 

or  spica  for  lower  extremity,  59. 
Figure-of-eight   swath   of   arm    and   chest, 

669. 
Filaria  sanguinis  hominis,  626. 
Finger,  spiral  bandage  of,  34. 

amputation  of,  863. 
Fingers,  amputation  of,  863. 

amputation  of,  with  part  of  metacar- 
pals, 868. 
gauntlet  bandage  for  hand,  thumb  and, 

35. 
supernumerary,  444. 

Fissured  fractures,  637. 

Fissure  in  ano,  613. 

Fissure  of  nipple,  529. 

Fissures  of  brain,  position  of,  471. 

Fistula,  273. 

in  ano,  611. 

of  urethra,  254. 

urethro-penile,  255. 

urethro-perineo-scrotal,  255. 

urethro-rectal,  254. 
Flap,  periosteal,  in  amputations,  850. 
Flap  method  of  amputating,  856. 

bilateral,  854. 

equal,  856. 

method  of  amputating,  single.  857. 

unequal,  857. 
Flaps,  formation  of  in  amputations,  S^. 
Flat-floot,  451. 
Floating  cartilages,  791. 
Floating  kidney,  204. 
Follicular  tonsillitis,  acute.  506. 
Food,  before  operation,  67. 
Foot,  amputations  about,  general  considera- 
tions, 886. 

bandage  of  leg  and,  56. 

club-,   447. 

disartict»lation  of.   at  ankle  joint,  891. 

disarticulation    of,    at    tarso-metatarsal 
joint,  887. 

dislocation  of.  756. 

dislocation  of.  backward,  757. 

dislocation  of.  forward,  757. 

dislocation  of,  outward,  758. 


dislocation  of,  subastragaloid,  757. 

flat-,  451. 

fracture  by  inversion  of.  722. 

fracture  of  bones  of,  722. 

fracture  of  phalanges  of,  723. 

Madura,   149. 

neuralgia  of  nerves  of,  794. 

spica  bandage  of,  with  spiral  reversed 

of  leg,  55. 
Forearm,  amputation  of,  872. 

amputation  through  lower  third  of,  872. 
amputation    through    upper    two-thirds 

of,  874. 
fracture  of  bones  of,  672. 
fracture  of  both  bones  of,  682. 
green-stick,  or  incomplete  fracture  of, 

.  677.      . 
Foreign  bodies,  impaction  of,  in  intestinal 
obstruction,  573. 

in  air  passages,  515. 

in  bladder,  226. 

in  intestine,  557. 

in  lar>Tix,  516. 

in  nose,  494. 

in  rectum,  609. 

in  stomach,  546. 

in  urethra,  245. 

removal  of,  in  punctured  wounds,  132. 
Formation  of  acute  abscesses,  iii. 
Formation  of  antitoxins,  98. 
F'ormation  of  blood  vessels  in  inflammation, 

103. 
Fowling  pieces,  wounds  made  by,  136. 
Fracture,  by  inversion  of  foot,  722. 

Colles'.  687. 

depression  of  bridge   of  nose  due  to, 

.493. 
dislocation  of  hip  associated  with,  753. 
into  elbow  joint,  667. 
of  acetabulum,  694. 
of  astragalus,  722. 
of  atlas,  830. 
of  axis,  830. 
of  carpus,  690. 
of  clavicle,  648. 
of  coccyx,  694. 
of  femur,  694. 

of  femur,  subtrochanteric,  704. 
of  femur,  supracondyloid,  704. 
of  fibula,  712. 
of  forearm,  672. 
of  forearm,  both  bones,  682. 
o''  fc»rearm,  green-stick,  or  incomplete, 

(?/7. 
of  foot,  bones  of,  722. 
of  hip,  694. 
of  linmerus,  651. 
of  humenis,  complicated  by  dislocation, 

735.  , 
of  hyoid  bone,  645. 
of  iliac  crest,  692. 
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of  ischium,  tuberosity  of,  694. 

of  jaw,  lower,  643. 

of   knee,  754. 

of  leg,  bones  of,  712. 

of  rialar  bones,  643. 

of  maxillary,  inferior,  643. 

of  maxillary,  superior.  642. 

of  metacarpal  bones,  691. 

of  metatarsal  bones,  72^. 

of  nasal  bones,  642. 

of  OS  calcis,  722. 

of  OS  magnum,  690. 

of  patella.  711. 

of  pelvis.  692. 

of  phalanges  of  foot,  72^. 

of  phalanges  of  hand.  692. 

of  radius,  head  and  neck  of,  677. 

of  radius,  lower  end  of.  687. 

of  radius,  shaft  of,  682. 

of  ribs.  tx46. 

of  sacrum.  694. 

of  scaphoid,  carpal.  690. 

of  scapula.  650. 

of  scapula,  acromion  process  of.  650. 

of  scapula,  body  of.  650. 

of  scapula.  corac<^id  process  of.  651. 

of  scapula,  spine  of,  650. 

of  scapula,  through  glenoid  fossa,  651. 

of  skull.  480. 

of  skull,  vault  of.  compound,   134. 

of  spine.  828. 

of  sternum,  645. 

of  temporal  hone,  petrous  portion.  483. 

of  thigh,  (x>4. 

(^f  thigh  in  children,  706. 

of  tuhcr  ischii.  tx>4. 

of  ulna.  CDfacoid  proce^*^.  (>77. 

of  ulna,  olecranon  process.  672. 

of  ulna,  shaft.  0^2. 

of  vertebra.  829. 

Pott's.  718. 

ractures,   636. 

abnormal  mobility  in.  638. 

atrophy  of  limb  in.  640. 

by  direct  violence.  637. 

by  indirect  violence.  637. 

by  muscular  action.  637. 

causes  of.  predisposing,  62,7. 

classification  of.  636. 

comminuted.  636,  639. 

complete,  636.  637. 

complicated  by  d'slocation,  640. 

complications  of,  639. 

compound,  636. 

crepitus  in.  638. 

deformity  in,  638. 

delayed  union  of,  641. 

delirium  tremens  complicating,  640. 

depressed,  637. 

excessive  callus  complicating,  641. 

extending  into  joints,  640. 


extra-articular,  637. 

fat  embolism  complicating,  64a 

faulty  or  vicious  union  of.  641. 

fibrous  or  ligamentous  union  of,  641. 

fissured,  637. 

green-stick,  636,  637. 

gunshot,  6^,  637. 

incomplete,  636,  637. 

injuries  to  nerves  complicating,  64a 

intra-articular,  637. 

laceration  or  thrombosis  of  bk>od  tc! 
sels  in,  639. 

loss  of  function  in,  638. 

mediate  or  late  complications  of,  6f 

multiple,  636. 

muscular  spasm  in,  6401 

nonunion  of,  641. 

pathological,  6^6. 

repair  of,  638. 

shock  and  pain  in,  638. 

simple,  638. 

special,  642. 

spontaneous,   636. 

stiffness  of  adjacent  joints  cotnplia 
ing.  640. 

swelling  following,  637,  64a 

syinptoms  of,  638. 

transverse,  637. 

T-shaped,  637. 

ununited,  636. 

V-shaped,  637. 
Fraenkel's  pneumococcus,  91. 
Fragilitas  ossium,  823. 
Frenum  linguae,  shortness  of,  499. 
Friedlander,  pneumobacillus  of,  94. 
Function,  loss  of,  in  fractures,  638. 

in  inflammation,   107. 
Fungous  ulcer,  271. 
Fungus  of  lumpy  jaw,  92. 
Furbringer's  method  of  hand  sterilizatic 
69. 

Q 

Gall-bladder,  affections  of,  577. 

catarrhal  inflajnmation  of,  58(2.      ^ 
differentiated    from    enlarged    kidn 

203. 
empyema  of,  583. 
rupture  of,  577. 
stones  in,  577. 

suppurative  inflammation  of,  583. 
Clall  stones,  577. 
Ganglion,  encysted,  766. 
(ianglion,  Gasserian,  removal  of,  315. 
Gangrene,  269,  275. 

a  complication  of  chancroid,  178. 

diabetic,  279. 

following  arterial  thrombosis,  279. 

from  ergot,  280. 

hospital.  280. 

moist,  276. 
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of  lung,  528.  , 

Raynaud's  disease  or  spontaneous,  280. 

spreading  traumatic,  278. 

traumatic,   278. 
Gangrenous  emphysema,  119. 
Gangrenous  inflammation,  106. 
Gangrenous  stomatitis,  498. 
Gas-bacillus  of  Welch  and  Nutall,  89,  94. 
Gas,  nitrous  oxid,  for  gi^neral  anesthesia, 

74. 
Gastrectomy,  431,  555. 

Gastric  lav'age,  553. 
Gastric  ulcer,  547. 
Gastro-enterostomy,  556. 
Gastrostomy,  431,  555. 
Gastrotomy,  554. 

Gauntlet  bandage  for  hand,  thumb  and  fin- 
gers, 35. 
Gauze  bandage  for  neck  and  head,  34. 
Gauze  bandages  for  head,  neck  and  chest, 

59. 
Gauze  sponges,  preparation  of,  64. 

Gauze  suspensory  and  compressor  bandage 

of  breasts,  47. 
General  anesthesia,  74. 
General  appearance  of  patient  after  opera- 
tion, 72. 
General  care  of  patient  after  operation,  yi. 
General  rules  for  bandaging,  19. 
Genito-urinary  tract,  surgery  of,  203. 
Genu  valgum,  444. 
Germs  (bacteria),  81. 
Giant  cell  sarcojna,  386. 
Glanders,  146. 
Gland  tumors,  357. 
Glandular  carcinoma,  420. 
Glenoid  fossa  of  scapula,  fracture  through, 

651. 
Gliomata,  352. 

Gloves,  rubber,  sterilization  of,  64. 
Gluteal  artery,  ligation  of,  309. 
Goitre,  exophthalmic,  512. 
Gonococcus,  89. 
Gonorrhea,  acute  in  the  male,  157. 

chronic  anterior,  163. 

chronic  posterior,  164. 

complications  of,  169. 

in  women,  166. 

lacunar  abscess  due  to,  170. 

micrococcus  of,  89. 

of  conjunctiva,  173. 

of  rectum,  173. 

urethral  stricture  due  to,  246. 
Gonorrheal  arthritis,  173,  775. 

balano-posthitis.  169. 

bartholinitis,  167. 

conjunctivitis,  173. 

cystitis,  172. 

endometritis,    168. 

epidydhnitis,   170. 

exostosis,  826. 


infection  of  Cowper's  glands,  170. 

lacunar  abscess,  170. 

nephritis,  172. 

phlebitis,  174, 

prostatitis,  171. 

pyelitis,  172. 

tenosynovitis,  174. 

ureteritis,  172. 

urethral  stricture,  246. 

vaginitis,   168. 

vesiculitis,   172. 

vulvo- vaginitis,  168. 
Gouty  arthritis,  774. 
Gowns,  operating,  sterilization  of,  64. 
Graafian  follicles,  cysts  of,  366. 
Grains  of  gunpowder  in  skin,  140. 
Granulation  tissue,  103. 
Graves'  disease,  512. 
Green-stick  fracture,  636,  637. 
Groin,  abscess,  chancroidal,  in,  178. 

abscess,  syphilitic,  in,   182. 

spica  bandage  of,  ascending,  50. 

spica  bandage  of,  with  pelvic  turns,  51. 
Gummata,  syphilitic,   186. 
Gunpowder  grains  imbedded  in  skin,  140. 
Gunshot  fracture,  636. 
Gunshot  wounds,  133. 

of  chest,  521. 

H 

Hallus  valgus,  454. 

bunion   associated   with,  768. 
Halsted's  operation  for  hernia,  592. 
Hamilton's  test  for  dislocation  of  shoulder, 

Hammer-toe,  456. 

Hand,  demi-gauntlet  for  wrist  and,  35. 

fractures  of  phalanges  of,  723. 

gauntlet   bandage    for    thumb,    fingers 
and,  35. 

handkerchief  triangle  for,  25. 
Handkerchief  bandage,  25. 
Handkerchief  covering  for  head,  28. 
Handkerchief  triangle  for  hand,  25. 
Hands,   general   considerations   in   amputa- 
tions about.  867. 

preparation  of,  before  operation,  69. 
Haptophores,   98. 
Hare-lip,  490. 

Hauscr,  protcus  vulgaris  of,  93. 
Head,  accidents  and  surgical  affections  of, 

471. 

bandages  for,  30,  31.  z^^  34»  59- 

handkerchief  covering  for,  28. 

injuries.  134.  478,  480. 

protection  of  operator's,  during  opera- 
tion. 70. 
Headache,  inveterate,  490. 
Healing  of  open  wounds,  130,  131. 
Healing  of  wounds  by  first  intention,   129. 

by  primary  union,   129. 
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by  second  intention,  129. 

by  third  intention,  iji. 
Heart,  bullet  wounds  of,  135. 

hydatid  cysts  in,  382. 
Heat,  a  symptom  of  inflammation,  107. 
Heberden's  nodes,  788. 
Heel,  painful,  826. 
Hematocele  of  spermatic  cord,  260. 

of  tunica  vaginalis,  260. 
Hematogenic  immunity,  96. 
Hematoma,  122. 
Hematomyelia,  832. 

Hematuria  in  injury  of  the  kidney,  209. 
Hemophilic  disease  of  joints,  790. 
Hemorrhage,  compression  of  brain  due  to, 

478. 

contfol  of  during  amputations,  842,  878. 

extramedullary,  of  spine,  833. 

general  appearance  of  patient  suffering 
from,  72. 

intracranial,  478. 

intraspinal,  832. 
Hemorrhage  and  shock,  125. 
Hemorrhagic  inflammation,   106. 
Hemorrhagic  rickets,  820. 
Hemorrhoids,  615. 

external,  615. 

internal,  615. 
Hemothorax,  646. 
Hernia,  583. 

cerebri,  490. 

femoral,  594. 

in  canal  of  Nuck.  597. 

infantile,  587. 

inflamed,  602. 

inguinal,  585. 

interstitial,  587. 

irreducible,  602. 

Littre's,  599. 

obstructed,    598. 

of  brain,  490. 

of  lung,  523. 

of  muscle,  761. 

reduction  of  strangulated,  by  taxis,  600. 

Richter's,  599. 

special  forms  of,  585. 

strangulated,  599. 

umbilical,  597. 

ventral,  598. 
Herniotomy,  592,  597,  598,  599. 

for  strangulated  hernia,  601. 
Herpes  on  glans  penis,  257. 
He/s  amputation,  887. 
Hilton's  method  of  opening  an  abscess,  503. 
Hip,  amputation  at,  899. 

arthritis  of,  acute,  772. 

dislocation  of,  743. 

dislocation  of,   backward   and   inward, 

750. 
dislocation  of,  complications  m,  752. 
dislocation  of,  congenital,  468. 


dislocation  of,  everted  dorsal,  749. 

dislocation  of,  pubic,  750. 

dislocation  of,  sciatic,  749. 

dislocation  of,  thyroid,  750. 

excision  of  joint,  797. 

fracture  of,  694. 

Liston's  amputation  at,  900. 

Lloyd's,  Jordan,  method  of  control 
hemorrhage  at,  843. 

tuberculosis  of,  781. 

Wyeth's  method  of  controlling  hen 
rhage  at,  843,  900. 
Hip  joint  disease,  781. 
Histogenic  immunity,  96. 
Hodgkin's  disease,  634. 
Hoffmann,  Schandinn  and,  spirocheta  ] 

lida  of,  90. 
Hospital  gangi:ene,  280. 
Humerus,  dislocation  of,  729. 

dislocation  of,  laceration  of  axillar}- 
tery  or  vein  in,  736. 

dislocation  of,  subclavicular,  730,  ; 

dislocation  of,  subcoracoid,  731,  733. 

dislocation  of,  subglenoid,  730. 

disclocation  of,  subspinous,  730,  731 

fracture  of,  651. 

fracture  of  external  condyle  of,  661 

fracture  of  head  of,  651. 

fracture  of  internal  condyle  of,  662. 

fracture  of  internal  epicondyle  of,  t 

fracture  of,  intracapsular,  651. 

fracture  of  lower  end  of,  659. 

fracture  of  shaft  of,  657. 

fracture   of  shaft  of,  above   condv! 
667. 

fracture  through  anatomical  neck  i 
tuberosities  of,  652. 

fracture    through    surgical    neck    ¥ 
separation  of  epiphyses,  654. 

separation  of  epiphysis  of,  667. 

T-shaped  fracture  of,  into  elbow  jo 
667. 
Humoral  theory  of  immunity,  97,  98. 
Hunter's  method  of  treating  aneur>'sm,  ; 
Hutchinson's  teeth,  195. 
Hydatid  cysts,  380. 

in  heart,  382. 

in  kidney,  382. 

of  lung,  383. 

of  mammary  gland,  383. 

of  thyroid  gland,  383. 
Hydrencephalocele,  472,  473. 
Hydrocele,  263. 

acquired  vaginal,  263. 

acute,  263. 

congenital,  265. 

encysted  of  cord,  266. 

infantile,  265. 
Hydrocephalus,  474. 

acquired  chronic,  475. 

congenital,  475. 
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external,  474. 

internal,  474. 
Hydronephrosis,  212. 
Hydrophobia,  144. 
Hyoid  bone,  fracture  of,  645. 

injuries  of,  516. 
H>T)eremia,  active,  in  inflammation,  loi. 
Hyperostosis,  825. 
Hypertrophy  of  bones,  825. 

of  nails,  286. 

of  prostate,  239. 
Hypodermoclysis  in  shock,  128. 
H>'pospadias,  244. 
Ichorous  pus,  113. 

I 

Iliac  bone,  fracture  of  crest  of,  692. 

lymphangio-endothelioma  of,  466. 
Immunity,  96. 

acquired,  96. 

hematogenic,  96. 

histogenic,  96. 

intentional  artificial,  97. 

natural,  96. 

theories  of,  97. 

theories   of,   as   affecting   therapeutics, 

TOO. 

Impaction   of  foreign   bodies    in    intestinal 

obstruction,  573. 
Impairment    of    function    in    inflammation, 

107. 
Imperforate  anus,  603. 
rectum,  603,  604. 
Implantation  dermoids,  370. 
Importance    aud   purpose   of   inflammatory 

exudate.  104. 
Incised  wounds,   131. 
Incomplete  fractures,  636,  637. 
Indolent  ulcer,  272. 
Infantile   hernia,    537. 
Infantile  scurvy,  820. 

Infection,  protection  of  system  against.  83. 
Infectiousness  of  the  breath,  70. 
Infiltration   anesthesia,    Schlcich's    method, 

79. 

Inflammation,  loi. 

active  hyperemia  in,  loi. 

asthenic,  106. 

changes  in  fixed-tissue  cells  in,  102. 

due  to  pyogenic  infection,  105. 

due  to  trauma,  105. 

effects  of,  upon  the  tissues,  s^t,. 

formation  of  blood  vessels  in,   103. 

gangrenous,  106. 

granulation  tissue  in,  103. 

heat  a  symptom  of,  107. 

hemorrhagic,  106. 

impairment  of  function  a  symptom  of, 

107. 
pain  a  symptom  of,  107. 
phlegmonous,  106. 


productive,  105. 

purpose  and  importance  of  exudate  in, 
104. 

redness  a  symptom  of,  107. 

role  of  leukocytes  in,  105. 

serous,  106. 

sthenic,   106. 

suppurative,  105. 

swelling  a  symptom  of,  107. 

symptoms  of,  106. 

symptoms  of,  systemic,  108. 

termination  of,  105. 

treatment,  constitutional,  of,  109. 

treatment,  local,  of,   due  to  infection, 
109. 

treatment,  local,  of  traumatic,  108. 
Influence,  curative,  of  erysipelas,  152. 
Infra-orbital    neuralgia,    315. 
Inguinal  hernia,  585. 
Insanity,  traumatic,  490. 
Insect  bites,  141. 
Instruments,  preparation  of,  62. 
Intention,  heahng  of  wounds  by  first,  129. 

healing  of  wounds  by  second,  130. 

healing  of  wounds  by  third,  131. 
Intentional  artificial  immunity,  97. 
Interphalangeal  joint,  disarticulation  of,  866. 

disarticulation  through,  866. 
Intestinal  obstruction,  571. 

impaction  of  foreign  bodies  in,  573. 

special  forms  of,  572. 
Intestines,  cancer  of,  433,  558. 

foreign  bodies  in,  557,  573. 

inflammation  of  large,  557. 

invagination  of,  573. 
Intra-articular  fractures,  637. 
Intracranial  hemorrhage,  478. 

treatment  of,  479. 
Intracranial  inflammations,  473. 
Intracranial  tumors,  321. 
Intranicdnllary  hemorrhage,  832. 
Intubation  ni  larynx,  519. 
Intussusception,  acute,  573. 

chronic,  575. 
Invagination  of   intestine,   S73- 
Inveterate  headache.  490. 
Iritis,  syphilitic,  186. 
Irreducible  hernia,  602. 
Irritable  ulcer,  271. 

Irritation,    effects   of    continued,    upon    tis- 
sues, 324. 
Ischiorectal  abscess,  acute.  610. 

chronic,  610. 
Ischium,   fracture   of  tuberosity   of,  694. 
Itching  at  anus,  619. 


Jacksonian  epilepsy,  489. 
Jaw.  dislocation  of  lower.  726. 
fracture  of  lower,  643. 
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fracture  of  upper,  642. 
mercurial  necrosis  of,  816. 
resection  of  upper,  399. 
sarcoma  of  lower,  397. 
sarcoma  of  upper,  398. 

Jejunostomy,  559. 

Joints,  ankylosis  of,  793. 

gonorrheal  inflammation  of,  173. 
hemophilic  disease  of,  790. 
inflammation  of,  770. 
loose  bodies  in,  791. 
resection  or  excision  of,  795. 
tubercular  disease  of,  777. 


K 


Kidney,,  abscess  of,  216. 
calculus  of,  220. 
congenital  affections  of,  204. 
floating,  204. 
hydatids  in,  382. 
hydronephrosis,  212. 
inflammation  of  pelvis  and  calyces  of, 

214. 
injuries  of,  207. 
movable,  204. 

nephrectomy,   indications    for,    225. 
nephrolithiasis,  220. 
papilloma  of  pelvis  of,  224. 
perinephritis,   216. 
pyelitis  of,  214. 
plelonephritis,  214. 
pyogenic  infection  of,  214. 
pyonephrosis,  216. 
sarcoma  of,  400. 
supports   of,   204. 
surgical  affections  of,  203. 
tuberculous  disease  of,  217. 
tumors  of,  224. 

Kitasato,  bacillus  of  Nicolaier  and,  87. 
Knee,,  arthritis,  acute  of,  772. 

dislocation  of,  754. 

dislocation  of,  backward,  755. 

dislocation  of,  forward,  754. 

dislocation  of,  lateral,  755. 

figure-of-eight  bandage  of,  54. 

tuberculosis  of,  785. 

Knee-joint,  disarticulation  at,  896. 

excision  of,  799. 

inflammation  of,  772. 

internal  derangement  of,  792. 

loose  bodies  in,  791. 
Knock-knee,  444. 

Kocher's  method  of  reducing  dislocation  of 
humerus,  734. 

Koch's  bacillus  of  tuberculosis,  89. 

Krag-Jorgensen  rifle,  137. 

Kraske's  modified  incision  in  operations  on 

rectum,  440. 
Kyphosis,  457. 


Lacerated  wounds,  132. 

Laceration  of  brain,  477. 

Lacerations  of  nerves,  316. 

Lacunar  abscess,  170. 

Laminae,  fractures  of  vertebral,  829. 

Land-marks  connected  with  brain,  471. 

Laparotomy  in  bullet  wounds  of  abdo] 

135. 
Laparotomy  sponges,  65. 

Large  sponges,  preparation  of,  65. 

Larrey's  amputation  at  shoulder,  879. 

Larynx,  foreign  bodies  in,  516. 

injuries  of,  516. 

intubation  of,  519. 
Lateral  curvature,  462. 
Lavage  of  stomach,  553. 
Lebel  rifle,  137. 
Lee-Metford  rifle,  138. 
Leg,  amputation  of,  at  knee  joint,  896. 

amputation  of,  supramalleolar,  892. 

amputation    of,    through    lower    tl 

893. 
amputation   of,   through   middle  tl 

894. 
amputation    of,    through    upper   tl 

894. 

bandage  of  foot  and,  55,  56. 

fracture  of  bones  of,  712. 

fractures  of,  compound,  716. 

measurements  of,  696. 
Leptomeningitis,  833. 
Leucocytes,  role  of,  in  inflammation,  lOj 
Leukemia,  631. 

lymphatic,  631. 

pseudo-,  634. 

spleno-medullary,  631. 
Ligamentous  union  of  fractures,  642. 
Ligation  of  arteries,  302. 

of  axillary  artery,  305. 

of  brachial  artery,  306. 

of  carotid /^rtery,  common,  302,  3a 

of  carotid  artery,  external,  308. 

of  carotid  artery,  internal,  309. 

of  dorsalis  pedis  artery,  308. 

of  facial  artery,  308. 

of  femoral  artery,  310. 

of  gluteal  artery,  309. 

of  lingual  artery,  3^. 

of  palmar  arch,  deep,  307. 

of  palmar  arch,  superficial,  306. 

of  popliteal  artery,  306. 

of  radial  artery,  306. 

of  sciatic  artery,  309. 

of  subclavian  artery,  303. 

of  thyroid  artery,  superior,  308. 

of  ulnar  artery,  306. 

of  tibial  artery,  anterior,  310. 

of  tibial  artery,  posterior,  310. 
Lingual  artery,  ligation  of,  308. 
Lipomata,  327. 
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causation  of,  323. 

diagnosis  of,  328, 

treatment  of,  329. 
Lip,  epithelioma  of,  414,  415. 

hypertrophy  of,  493,  623. 
Litholapaxy,  236. 
Lithotrity,  236. 
Littre's  hernia,  599. 
Liver,  abscess  of,  577. 

affections  of,  576. 

rupture  of,  576. 
Lloyd's,  Jordan,  method  of  controlling  hem- 
orrhage at  hip,  843. 
Local  anesthesia,  78. 

cocain,  78. 

ethyl  chlorid,  78. 

eucain,  79. 

Schleich's  method,  79. 
Loose  bodies  in  joints,  791. 
Lordosis,  in  congenital  dislocation  of  hip, 

468. 
Lorenz'  method  of  reducing  congenital  dis- 
location of  hip,  469. 
Loss  of  blood  and  shock,  125. 
Loss  of  function  in  fractures,  638. 

in  inflammation,   107. 
Lower  extremities,  spica  or  figure-of-eight 
bandage  of,  59. 

spiral  reversed  bandage  of.  57. 
Lower  jaw,  dislocation  of,  726. 

fracture  of,  643. 

sarcoma  of,  397. 
Lumpy  jaw,  fungus  of,  92. 
Lung,  abscess  of,  528. 

gangrene  of,  527. 

gimshot  wounds  implicating,    135. 

hernia  of,  523. 

wounds  of,  521. 
Luxations,  724. 
Lymphadenitis,  acute,  627. 

chancroidal,  178. 

chronic  simple,  627. 

sj-philitic,    182.   628. 

tubercular,  628. 
Lymphangiomata,  622. 

capillary,  622. 

cavernous,  623. 

cystic,  624. 
Lymphangitis,   acute,  620. 

chronic,  621. 

deep,  621. 

superficial,  621. 

tubular,  621. 
Lymphatic   glands,   affections    of,   627. 
Lymphatic  leukemia,  631. 
Lymphatics,  inflammation  of,  620. 
Lymphatic    system,    surgical    affections    of, 

620. 
Lymphosarcoma,  629. 
Lysin,  97. 
Lysins,  theory  of,  100. 


M 


Macrocheilia,  493,  623. 
Macroglossia,  623. 
Madura  foot,  X49. 
Maissoneuve's  urethrotome,  252. 
Malar  bones,  fracture  of,  643. 
Malignant  edema,  119. 

bacillus  of,  88. 
Malignant  pustule,  143. 

tumors,  384. 

clinical  characteristics  of,  326. 

etiolog>'  of,  324. 
Malignant  ulcer,  237. 
Mammary  gland,  adenomata  of,  535. 

cancer  of,  537. 

congenital  malformations  of,  529. 

cysts  of,  534- 

defects  of,  529. 

endothelioma  of,  537. 

excision  of,  540. 

fibroid  tumors  of,  534. 

fibroma,  cystic,  of,  53^^;. 

hydatids  of,  383. 

inflammatory  affections  of,  530. 

tuberculosis   of,   532. 

various  growths  of,  535. 
Manlicher  rifle,  137. 
Many-tailed  bandages,  23. 
M:i?titis,  acute,  530. 

chronic  interstitial,  531. 

suppurative,  532. 
Mastoditis.  488. 

Mastoid  process,  inflammation  of,  488. 
Matas'  method  for  cure  of  aneurysm,  300. 
Materials   for  bandages,   17. 
Mauser  rifle,  137.  138. 
Maxillary  bone,  inferior,  dislocation  of,  726. 

inferior,   fracture  of,   643. 

mercurial  necrosis  of,  816. 

superior,  fracture  of,  642. 

superior,  resection  of,  399. 
Maxillary  sinus,  empyema  of,  493. 
Measurements  of  leg.  695. 
Meckel's  diverticulum,  556. 

obstruction  of,  571. 

operations  on,  559. 

perforatiom  of,  in  gunshot  wounds,  135. 

strangulation  of.  572. 

surgical  affection ^  of,  556. 

intestinal  obstruction  due  to,  572. 
Mediotarsal  joint,  disa/ticijlation  at,  889. 
Medullary  cancer  of  breast,  539. 

of  stomach,  423.  548. 
Melano-sarconiata,  389. 
Membrana  tympani,  rupture  of,  483. 
Meningeal  artery,  middle,  rupture  of,  478. 
Meninges,  intlammation  of,  833. 
Meningitis,  484,   485. 
Meningocele,  cerebral,  472. 

spinal,  S37. 
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Meningo-encephalitis,   485. 
Meningomyelocele,  837. 
Mercurial  necrosis  of  jaw,  816. 
Mercurial  stomatitis,  498. 
Mercury  bichlorid,  solution  of,  64. 

compress  of,  before  operation,  67. 
Mesenteric  vessels,  thrombosis  and  embol- 
ism of,  546. 
Mesentery,  cysts  of,  546. 

surgical  affections  of,  545. 

thrombosis  and  embolism  of  vessels  of, 

546. 
Metacarpal  bones,  fractures  of,  691. 
Metacarpo-phalangeal  joint,  disarticulation 

at,  866. 
Metatarsalgia,  794. 
Metatarsal  bones,  amputation  of  toe  with, 

886. 
amputation  through,  886. 
fractures  of,  723. 
Metatarso-phalangeal   joint,    disarticulation 

at,  883. 

disarticulation  of  great  toe  at,  883. 
Methods  of  hand  sterilization,  69. 
Metschnikoff's  theory,  98,   105. 
Micrococcus,  81. 

diplococcus  lanceolatus,  91. 

gonococcus.  89. 

pneumococcus  of  Fraenkel,  91. 

staphylococcus   cereus   albus,  84. 

staphylococcus  cert  us  flavus,  84. 

staphylococcus  pyogenes  albiis,  84. 

staphylococcus  pyogenes  aureus,  84. 

staphylococcus  pyogenes  citreus,  84. 

streptococci,  85. 
Micro-organisms    (bacteria),  81. 
Mikulicz's  cclN.  05. 
Milzbrand.    143. 
Minio  ritlc.  137. 

Modern  ritlc  bullet,  description  of.    137. 
Moditied    circular    method    of    amputating, 

H54. 
Mollitis  o^^^iuni,  Sj2. 
Monarticular  arthritis.  787. 
Morbus  coxae.  781. 
Morphine  before  operation.   67. 

for  anesthetic  vomiting,  71. 

in  shock.    128. 
Mortality    in    cliloroform    and    ether    anes- 

the>ia,  7S. 
Morton's   (li>rae.   794. 
Mortnn'<   fluid   in    meningocele,   474. 
Mother's   mark.   341. 
Mo\able  kidney,  20.\. 

operation    for,  205. 
Muco-pus.   113. 
Multiple   fracture.  636. 
Mumps.    502. 
Murphv's  button  for  intestinal  anastomosis, 

"ons  of,  760. 


hernia  of,  761. 

inflammation  of,  762. 

rupture  of,  760. 

sprains  of,  760. 
Muscles,   surgical  affections   of,   760. 
Muscular  action,  fracture  by,  637. 
Muslin  bandages  for  head,  neck  and  chest, 

59. 
Mycetoma  (Madura  foot),  149. 

Myelitis,  spinal,  acute,  834. 

chronic,  834. 
Myelocele,  836. 
Myo-adenoma,  350. 
Myo-cystoma,   35a 
Myomata,  348. 

causation  of,  323. 

mixed  forms  of,  349. 
Myositis,  762. 

acute  suppurative,  763. 

chronic  tubercular,  763. 

fibrosa,  762. 

ossificans,  763. 

parasitic,   763. 

rheumatic,  763. 

s\'philitic,   188,  763. 
Myxedema    (cretinism).  824. 
Myxomata,  345. 

N 

Nails,  hypertrophy  of.  286. 
Nasal  bones,  fractures  of.  642. 
Nasal  deformities,  493. 

paraffine  injections  for,  494. 
Natural  immunity,  96. 
Neck,  accidents  and  surgical  affections  of, 

471. 
cellulitis  of,  514. 
dermoids  of.  372. 
figure-of-eight  bandage  for  axilla  and, 

39 
gauze  bandage  for  head  and.  34, 

gauze  bandages  for  head,  chest  and,  59. 

wry-,  441. 
Necrosis,  acute,  805. 

mercurial,  of  jaw,  816. 

phosphorus,  816. 
Needle,   removal  of,  imbedded   in  wonnd, 

13-2. 
Nelaton's  line.  696. 

Neoplasms,  321. 

Nephrectomy,  indications  for,  225. 

Nephritis,  gonorrheal,  172. 

Nephrohthiasis,  220. 

Nerve,  division  of,  314. 

excision  of,  314. 

inflammation  of  a.  312. 
Nerves,  cocainization  of,  to  prevent  shock, 
128. 

contusions,  lacerations  and  wounds  of, 
316. 

injuries  to.  316. 
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retrenching  of,  in  amputations,  851. 

structure  of,  312. 

surgical  affections  of,  312. 

suture  of,  317. 
Nervous  system,  syphilis  of,  190. 
Neuralgia,  313. 

inferior  dental,  315. 

infra-orbital,  315. 

of  nerves  of  foot,  794. 

of  scars  and  stumps,  316. 

removal  of  Gasserian  ganglion  for,  315. 

si-philitic,  183. 
Neurasthenia,  traumatic,  835. 
Neurectomy,  314. 
Neuritis,  312. 

chronic,  313. 
Neuromata,  351. 

diffused,  352. 

false,  351. 

gliomata,  352. 

plexiform,   352. 
Neuropathic  arthritis.  789. 
Neurotomy,  314. 

Nicolaier  and  Kitasato.  bacillus  of,  87. 
Nipple,  abscess  of  areola  of,  530. 

congenital   malformation   of,   529. 

defects  of,  529. 

dermatitis  maligna  of,  530. 

eczema  of,  530. 

fissures  of,  529. 

Paget's  disease  of,  530. 
Nitrous  oxid  gas,  74. 
Noma  (gangrenous  stomatitis).  498 
Nonunion  of   fractures,   641. 
Normal  salt  solution.  64. 

enema  of,  for  thirst  after  operation,  "ji. 

in  shock,  71. 
Nose,  depression  of  bridge  of.  493. 

destruction  of.  partial  or  total,  494. 

foreign  bodies   in.  494. 

fracture  of  bones  of,  642. 
Nose-bleed,  496. 
Nuck,  hernia  in  canal  of,  597. 
Nutall,  gas-bacilliis  of  Welch  and.  89.  94. 

O 

Oblique  bandage  of  head.  32. 
Oblique  bandages,  21. 
Obhque    fracture.   637. 
Obstructed   hernia.   59S. 
Obstruction,    intestinal.    571. 

treatment  of,  575. 
Occipito-facial  bandai^c.  33. 
Occipito  frontal    bandage.   32. 
Occipito-frontal  triangle  bandage.  26. 
Odontomata,  334. 

cementomes,   339. 

compound   follicular,   339. 

composite.  339. 

cystic,  zz^. 


dentigerous  cysts,  338. 

diagnosis  of,  339. 

epithehal,  338. 

etiolog>'  of,  340. 

fibrous,   338. 

prognosis  of,  340. 

radicular,  339. 

simple  cystic,  338. 

treatment   of,   341. 
Olecranon  process,   fracture   of,  672. 
Open  wounds,  healing  of,  130,  131. 
Operating  room,  62. 

care  of,  62. 

preparation  of,  in  a  private  house,  66. 
Operation,   care   of  patient    following,   71. 

control  of  pain  after,  72. 

details  before  and  after,  62. 

examination  of  urine  after,  ^2. 

examination  of  urine  before,  67. 

morphine  before,  67. 

posture  of  patient  following,  71. 

preparation  of  hands  before,  69. 

preparation  of  instruments  for,  62. 

preparation  of  operator  and  assistants 
for.  67. 

preparation  of  patient  for,  66. 

preparation  of  room  for,  62.  66. 

preparation  of  silk  and   silkworm  gut 
for,  66. 

preparation   of   solutions   for,  64. 

preparation  of  sponges  for,  64. 

protection  of  operator's  head  and  face 
dfiring.  70. 

shock  following,  71. 

strychnine   before,   67. 

temperature   and   pulse  after,   y},. 

thirst  after,  yz. 
Operations  on  air  passages,  517. 

on  intestines,  559. 

on  stomach,  554. 

treatment  after.  71. 
Operator,  preparation  of,  67. 
Oplcr-Boas   bacillus.  429,  551. 
Orchitis,    acute.   260. 

syphilitic.  189. 
Organisms,  surgical  diseases  due  to  speci- 
fic   143. 
Orthopedic   surgery.  441. 
Os   calcis.    fracture  of,   ^22. 
Os  magnum,  frnctiire  of.  690. 
Osteo-arthritis,    786. 
Osteoid    tissue,    conversion    of,    into    bone, 

639. 
Osteomalacia,  822. 

of  puberty.  822. 

?;enile,  ^^22. 
Osteomata,  332.  817. 

classification  of.  },}i2. 

diagnosis  of,  }i},2, 

treatment  of.  2,2>Z- 
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Osteomyelitis,  acute,  805. 

acute  septic  of  shaft  following  wound, 
811. 

bone  cavities  following,  811. 
Osteoperiostitis,   804. 

acute  diffuse,  805. 

chronic,  812. 

following  typhoid  fever,  812. 
Osteophytes,  825. 
Osteotomy  for  genu  valgum,  445. 
Ostitis,  tubercular,  814, 
Oval  method  of  amputation,  856. 
Ovarian  tumors  proper,  367. 
Ovary,  cystadenoma  of,  367. 

cysts  of,  364. 

dermoids  of,  375. 

tumors  of,  367. 
Oxyuris   vermicularis,  609. 
Ozena,  495. 


Pachymeningitis,  484. 

Paget's  disease  of  nipple,  530. 

Pain,  as  a  symptom  of  inflammation,  107. 

control  of.  after  operation,  ^2. 
Painful  heel.  826. 
Painful   urination,    158. 
Palate,  cleft,  503. 
Pancreatic  cysts,  363. 
Palmar  arch,  ligation  of  deep,  307. 

ligation  of  superficial,  306. 
Palmar  fascia,  contraction  of,  442. 
Papilloma  of  renal  pelvis,  224. 
Papilloma  (wart),  2^ 
Paracentesis  abdominis,  545. 

pericardii,  529. 

thoracis,  524. 
ParaflSne  injections    for  nasal  deformities, 

494. 
Paraphimosis,  177,  257. 

Parasitic  bacteria,  83. 

Parasitic  cysts,  378. 

Paroophoron   cysts,  363. 

Parotid  gland,  carcinoma  of,  420. 

inflammation   of   (mumps),  502. 
Parotitis,  502. 
Parovarian  cysts,  z^z. 
Pasteur's  treatment  of  rabies,   146. 
Patella,   displacements  of,  756. 

fractures  of,  711. 
Pathogenic  bacteria,  83. 
Patient,  care  of,  following  operation,  71.  72. 

general  appearance  of,  after  operation, 
72. 

posture  of,  following  operation.  71. 

preparation  of,  '36. 
Pearl  tumors,  411. 
Pelvis,  fractures  of,  692. 

fractures  of  false,  692. 

fractures  of  true,  693. 


Penetrating  wounds  of  abdomen,  542. 
Penis,  affections  of,  243. 

congenital  malformations  of,  243. 

epispadias,  243. 

epithelioma  of,  258. 

herpes  on  glans,  257. 

hypospadias,  244. 

warts  on,  257. 
Perforation    of    intestine    or    stomach    b> 

bullet,  135. 
Pericarditis  with  effusion,  529. 
Pericardium,  aspiration  of,  529. 
Perineal,  scrotal  and  abdominal  bandages 

52. 
Periosteal  flap  in  amputations,  850. 
Periosteum,  inflammation  of,  803. 

syphilis  of,  187. 

tubercular  disease  of,  813. 
Periostitis,   albuminosa,  805. 

chronic  osteo-,  812. 

osteo-,  803. 

osteo-,  following  typhoid  fever,  812. 

tubercular,  813. 
Pernio,  283. 
Perirectal  abscess,  610. 
Perirectal    suppuration,   609. 
Peritheliomata,  408. 
Peritoneum,  affections  of,  560. 

inflammation  of,  560. 

tuberculosis  of,  563. 
Peritonitis,  560. 

acute  diffuse,  561. 

acute  localized,  562. 

chronic  tubercular,  563. 

general,  561. 

general  appearance  of  patient  in,  72. 
Periurethral  abscess,  255. 
Pes  cavus,  453. 

Phalanges  of  fingers,  amputation   througl 
terminal,  865. 

fractures  of,  692. 
Phalanges  of  toes,  amputation  through  first 
882. 

fractures  of,  723. 
Phalanges,  tuberculosis  of,  in  children,  814 
Phalanx,    of    finger,    amputation     througl 

second,  866. 
Phalanx  of  thumb,  dislocation  of  first,  741 
Phagedena,  178. 
Phagedenic  ulcer,  272. 
Phagocytic  theory  of  Metschnikoff,  98. 
Phagocytosis,   104. 
Pharyngotomy,  trans-hyoid,  517. 
Phimosis,  177,  256. 
Phlebitis,  gonorrheal,  174. 
Phlegmonous  inflammation,  106. 
Phosphorus  necrosis,  816. 
Pia  mater,  fascicular  endothelioma  of,  40a 

inflammation  of,  833. 
Piles,  diagnosis  of,  616. 
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external,  615. 

internal,  615. 

treatment  of,  general,  616. 

treatment  of,  surgical,  616. 

Whitehead's  operation  for  cure  of,  617. 
Pins,  Wyeth's  steel  transfixion,  878. 
PirogofFs  amputation,  891. 
Plaster-of-Paris  bandages,  60. 
Pleura,  aspiration  of,  524. 
Pleurisy,  serofibrinous,  523. 
Plexiform  angioma,  293. 
Pneumobacillus  of  Friedlander,  94, 
Pneumococcal  arthritis,  775. 
Pneumococcus  of  Fraenkel,  91. 
Pneumonia,  arthritis  during,  775. 

general   appearance   of   patient   in,    72. 
Podagra,  774. 
Poisoned  wounds,  140. 
Polyarticular  arthritis,  acute,  788. 

chronic,  787. 
Polydactylism,  444. 
Polypoid  tumors  of  urethra,  245. 
Popliteal  artery,  ligation  of,  310. 
Position  of  fissures  of  brain,  471. 
Posture  of  patient  following  operation,  71. 
Pott's  disease,  457. 

diagnosis  of,  459. 

etiology  of,  458. 

history  of,  457- 

pathology  of,  457. 

prognosis  of,  460. 

s>Tnptoms  of,     458. 

treatment  of,  460. 
Pott's   fracture,  718. 
Pott's  puffy  swelling,  484. 
Powder,    effect    of    high    pressure,     upon 

wounds,  138. 
Powder  grains  imbedded  in  skin,   140. 
Preparation  of  hands,  69. 

of  instruments,  62. 

of  operating  room  in  private  house,  66. 

of  operator  and  assistants,  67. 

of  patient,  66. 

of  silk  and  silkworm  gut,  66. 

of  solutions,  64. 

of  sponges,  64. 
Primary  union  of  wounds,  129. 
Proctectomy,  439. 
Proctitis,  609. 

Productive  inflammation.   105. 
Products  of  bacterial  growth,  83. 
Prolapse  of  rectum,  617. 
Prostate,  abscess  of,  171. 

affections  of,  238. 

calculus  of,  239. 

cancer  of,  243. 

enlargement  of,  239. 

senile  hypertrophy  of,  239. 
Prostatectomy,  242. 
Prostatic  abscess,  171. 

calculus,  239. 


Prostatitis,  acute,  238. 

chronic,  239. 

gonorrheal,  171. 

tuberculous  disease  of,  239. 
Protection  of  system  against  infection,  83 
Proteus  vulgaris  of  Hauser,  93. 
Pruritus  ani,  619. 

due  to  threadworm,  609. 
Psammomata,  410. 
Pseudoleukemia,  634. 
Ptomains,  83. 

Puberty,  osteomalacia  of,  822. 
Pubic  dislocation  of  hip,  750. 
Puffy  swelling.  Pott's,  484. 
Pulse,  in  shock,  125. 

temperature  and,  after  operation,  73. 
Punctured  wounds,  132. 
Purpose   and   importance   of   inflammator 

exudate,   104. 
Pus  and  its  composition,  113. 

tuberculous,   199. 
Pustule,  malignant,  143. 
Pyelitis,  214. 

gonorrheal,  172. 
Pyelonephritis,  214. 
Pyemia,  116. 

synovitis   in,  775. 
Pyemic  synovitis,  775. 
Pylorectomy,  555. 
Pylorus,   simple   stenosis  of,  552. 
Pyocyaneus,  bacillus,  86. 
Pyogenic  bacteria,  83. 
Pyonephrosis,   216. 


Rabies,    144. 

Pasteur  treatment  of,  146. 
Rachitis,  456. 

Radial  artery,  ligation  of,  306. 
Radius,  Colics'   fracture,  687. 

dislocation  of  head  of,  740. 

fracture  of  head  and  neck  of,  677. 

fracture  of  lower  end  of,  687, 

fracture  of  shaft  of,  682. 

separation  of  lower  epiphysis  of,  686. 
subluxation  of  head  of,  740. 
Railway  brain,  835. 
Railway  spine,  835. 
Ranula,  363. 

Rapidity  of  development  of  bacteria,  83. 
Ray  fungus,   148. 
Raynaud's  disease,  280. 
Reaction   from  shock,   126. 
Receptors,   98. 

Recovery  from  anesthetic,  71. 
Rectal   prolapse,  617. 
Rectal   stricture,  614. 
Rectal    suppuration,   609. 
Rcrttim,  abscess  aronn<l,  Cxx^. 

affections  of,  602. 

atresia    of,    603. 
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carcinoma  of,  456. 

congenital  malformations  of,  602. 

excision  of,  449. 

fibrous  stricture  of,  614. 

foreign  bodies   in,  609. 

gonorrhea  of,  173. 

inflammation  of,  609. 

prolapse  of,  617. 

pruritus  of,  609,  619. 

suppuration  within,  609. 
Redness  a  symptom  of  inflammation,   107. 
Regional  anesthesia,  79. 
Removal  of  bandages,  20. 
Removal  of  small^foreign  bodies  in  wounds, 

132. 
Renal  calculus,  220. 

colic,  223. 
Repair  of  fractures,  638. 

of  wounds,  129. 
Resection  of  joints,  795. 
Retention  of  urine.  231. 
Retractors,  cloth,  in  amputations,  847. 
Retrenching  nerves  in  amputations,  851. 
Retrograde  catheterization,  253. 
Reverdin's  method  of  skin-grafting.  319. 
Rheumatic  arthritis,  787,  788. 

myositis,  763. 

synovitis,  774. 
Rheumatoid   arthritis,   786. 
Rhinitis,  atrophic,  495. 

sicco,  495. 
Rhinoplasty,  494. 
Rhinoscleroma,   197. 

bacillus  of,  95. 
Ribbert's  theory,  325. 
Ribs,  affections  of.  521. 

fracture  of,  646. 

tuberculosis  of,   521. 
Richter's  hernia,  599. 
Rickets,  456. 

hemorrhagic,   820. 

scurvy.  820. 
Rifle,  wounds  made  by  modern,   136. 
Rjrte  bullet,  description  of  modern,  137. 
Roentgen  rays  in  gimshot  wounds,  135. 
Rolando,  position  of  fissure  of,  471. 
Role  of  leucocytes  in  inflammation,  105. 
Roller  bandage,  18. 
Room,  operating,  62. 

care  of,  62. 

preparation  of  in  private  house.  66. 
Roser's  theory  in  lateral  curvature.  466. 
Rotary  lateral  curaturc  of  spine,  462. 
Rubber  gloves,  sterilization  of,  64. 
Rules  for  bandaging.   19. 
Rupture,   583. 
Rupture  of  gall  bladder,  577. 

of  liver,  576. 

of  muscles,  760. 

of  tendons,  761. 

of  ureter.  209. 


Sacro-iliac  joint,  tubercular  disease  of.  784. 
Sacrum,  fracture  of,  694. 

l>tnphangio-endothelioma  of.  406. 
Salt  solution,  normal,  64. 

enema  of,  for  thirst  after  operation,  72. 

in  shock,  71. 
Sanious  pus,  113. 
Sapremia,  114. 
Saprophytes,  83. 
Sarcomata,  384. 
Colc/s  toxins  in  treatment  of,  152. 

consistency  and  form  of,  389. 

curative  influence  of  erysipelas  on,  152. 

diagnosis  of,  391. 

giant-cell,  386. 

large  round-cell,  385. 

lympho-,  629. 

melano-,  389. 

myo-»  350. 

of  clavicle,  396. 

of  kidney,  bladder  and  testicle,  400. 

of  lower  jaw,  397,  398. 

of  mammary  gland,  535. 

of  medulla  of  inferior  maxillary,  396. 

of  scapula,  396. 

of  superior  maxillar}',  398. 

of  tonsils,  399. 

spindle-cell,  385. 

structure  of,  386. 

treatment  of,  152,  395. 
Sayre's  dressing  for  fractured  clavicle,  648. 

for  fracture  of  scapula,  651. 
Scalds,  280. 

Scaphoid,  carpal,  fracture  of.  690. 
Scapula,  amputation  of  arm  with,  and  part 
of  clavicle,  880. 

fracture  of.  650. 

fracture  of  acromion  process   of,  650. 

fracture  of  body  of,  650. 

fracture  of  coracoid  process  of.  651. 

fracture  of  spine  of,  650. 

fracture  through  glenoid  fossa  of,  651. 

sarcoma  of,  396. 
Scars,  neuralgia  of,  316. 
Schandinn  and  Hoffmann,  spirocheta  pal- 
lida of,  90. 
Schede's  operation  for  empyema,  526. 

for  varicose  veins,  291. 
Schleich's    infiltration    method,    anesthesia, 

79. 
Sciatic  artery,  ligation  of,  309. 
Sciatic  dislocation  of  femur,  749. 
Scirrhus  of  stomach,  426. 
Scoliosis.  462. 
Scorbutus,  821. 
Scrotal,  perineal  and  abdominal  bandages, 

52. 
Scrotum,  suspensorv-  bandage  of,  54. 
Scurv,  821. 
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infantile,  820. 

rickets,  820. 
Sebaceous  cyst,  360. 
Second   intention,   healing   of   wounds   by, 

130,  131. 
Semilunar  cartilages,  displacement  of,  792. 
Senile  osteomalacia,  822. 
Senile  prostatic  hypertrophy,  239. 
Septicemia,   115. 

Septic  traumatic  or  surgical  fever,  114. 
Sequestration   dermoids,  371. 
Sequestrum  in  osteomyehtis,  807. 
Sera,  antitoxic,  for  cure  of  disease,  97. 

cytotoxic,  97. 
Serofibrinous  pleurisy,  523. 
Serous  inflammation,   106. 
Serum   treatment   of   exophthalmic    goitre, 

513. 
Sheets,  sterilization  of,  64. 

Shell,  description  of  modern  rifle,   137. 

Shock,  124. 

caflfein  in,  71. 

coflFee   and  milk  in,  71. 

diagnosis  of,  125. 

digitalin  in,  71. 

erethistic  form  of,  125. 

following  fractures,  638. 

hemorrhage  and,   125. 

hypodermoclysis  in,  128. 

normal  salt  solution  in,  71. 

pathology  of,    126. 

prognosis  of,   125. 

prophylaxis,   127. 

reaction  from,   126. 

strychnin   in,   71. 

s>Tnptoms  of,  125. 

treatment  of,  71,  128. 
Shotguns,  wounds  made  by.  136. 
Shoulder,  acute  arthritis  of,  'J'J2. 

amputation  at,  877. 

disarticulation  at,  878. 

dislocation  of,  729. 

figure-of-eight  bandage  for,  45. 

Larrey's  amputation  at,  879. 

Spence's  amputation  at,  878. 

spica  bandage  of  ascending.  2^. 

spica  bandage  of  right,  descending.  39. 

Velpeau's  bandage  for  arm  and.  40. 

Wyeth's  method  of  controlling  hemor- 
rhage at,  844. 
Shoulder  joint,  excision  of,  795. 
Side-chain  theory  of  Ehrlich,  97,  98. 
Silk  sutures,  preparation  of.  66. 
Silkworm  gut,  preparation  of.  66. 
"Silver-fork"  deformity  in  Colles'  fracture, 

689. 
Simple  fracture,  636. 
Single  T  bandage,  23. 
Sinus,  fistula  and.  273.  274. 
Sinus,  maxillary,  empyema  of,  493. 


Sinuses,    cranial,    infective    thrombosis    < 

485. 
Skin,  epithelioma  of,  414. 

gim  powder  grains  imbedded  in,  140. 
Skin-grafting,    319. 
Skull,  caries  of,  471. 

diseases  and  malformations  involvir 

471. 
fractures  of,  480. 

necrosis  of,  471. 

osteitis  of,  471. 

periostitis  of,  471. 
Smith's,  Stephen,  amputation,  894,  896,  & 
Smokeless  powder,  comparative  measun 

138. 
Snake  bites,  142. 

Soap  suds  enema  before  operation,  66. 
Sodium  carbonate,  solution  of,  64. 
Soft  chancre,  175. 
Softening  of  bones  in  adults,  822. 
Solutions,  preparation  of,  64. 
Sound,  technic  of  passing  urethral,  250. 
Sounds,   urethral,  248. 
Sources  of  infection  in  acute  abscesses,  i 
Special  bandages,  21. 
Specific  diseases,  143. 

bacteria  of,  86. 
Spence's   amputation   at  shoulder,  878. 
Spermatic  cord,  hematocele  of,  260. 
Spica   bandage,   22. 

of  foot,  with  spiral  reversed  of  leg,  \ 

of  groin,  ascending,  50. 

of  right  shoulder,  descending,  39. 

of  shoulder,  ascending,  38. 

of  thumb,  36. 

of  figure-of-eight  for  lower  extremi 

59., 
Spina  bifida,  836. 

occulta,  837. 
Spina  ventosa,  814. 
Spinal  anesthesia,  79. 
Spinal  hemorrhage  from  trauma,  832. 
Spinal  meningitis,  833. 
Spinal   myelitis,  834. 
.Spindle-cell  sarcoma,  385. 
Spine,  angular  curvature  of,  457. 

concussion  of,  832. 

concussion  of,  indirect,  835. 

congenital  defect  of.  836. 

contusion  of,  832. 

dislocations  of,  827. 

fractures  of,  828. 

fractures  of  laminae  of,  829. 

fractures  of  vertebrae  of,  829. 

hemorrhage  of,  832. 

inflammation  of  membranes  of,  833. 

lateral  curvature  of,  462. 

railway,  835. 

sprains   of,  827. 

surgical  aff"cctions  of,  827. 
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tuberculosis  of,  457. 
Spiral  bandage  of  finger,  34. 
Spiral  bandages,  21. 
Spiral  reversed  bandage,  22. 

of  leg.  with  spica  of  foot,  55. 

of  lower  extremity,  S7- 

of  upper  extremity,  36. 
Spirillum,  81. 

Spirochete  pallida  of  syphilis,  90, 
Splanchnoptosia,  205. 
Spleen    differentiated    from   enlarged    kid- 

Spleno-medullary  leukemia,  631. 
Sponges,  preparation  of,  64. 
Spontaneous  fractures,  636. 
Sprains  of  muscles,  760. 

of  spine,  837. 
Staphylococcus  cereus  albus,  84. 

cereus  flavus,  84. 

epidermidis  albus,  84. 

pyogenes  albus,  84. 

pyogenes  aureus,  84. 

pyogenes  ciireus,  84. 
Steel  pins,  Wyeth's,  878. 
Stenosis  of  pylorus,  simple,  55*- 
Sterilization  of  brushes,  64. 


of  e   _ 

of  hands,  69. 

of 
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of  rubber   gloves,  64. 

of  silk  and  silkworm  gut,  66. 

of  towels,  sheets  and  blankets,  64. 
Sternum,  affections  of,  521. 

fracture  of,  645. 

tuberculosis  of,   521. 
Sthenic   inflammation,   106. 
Slick  sponges,  preparation  of,  64. 
Stimson's  method  of  reducing  hip  disloca- 
tions, 748. 
Stomach,  carcinoma  of,  423,  548. 

dilatation  of,  553. 

foreign  bodies  in,  546. 

incision  of,  554. 

lavage  of,  553. 

operations  on,  554. 

perforation  of,  in  gunshot  wounds,  13S- 

resection  of,  cases  suitable  for,  432. 

scirrhus  of,  426. 

squamous  epithelioma  of,  549. 

surgical  affections  of,  546. 

ulcer  of,  547. 

ulcer  of,  as  cause  of  cancer,  426. 
Stomatitis,  gangrenous,  498. 

mercurial,  498. 
Stone  in  bladder,  233. 

in  gall  bladder,  577. 

in  kidney,  220. 

in  prostate,  239. 
Strangulated  hernia.  5QQ. 
Strangulated  intestine,  572. 


Streptococcus,  85. 

erysipelatis,  150. 
Strcptotbrix  actinomycosis,  92,  148. 

Madura,  149- 
Stricture,  6brous,  of  rrctnm,  614. 

of  esophagus,  oi^anic,  510. 

of  urethra,  245. 
Strumous  arthritis,  777. 
Strychnine  before  operation,  67. 

in  shock,  71,  128. 
Stump,  changes  in,  862. 

characteristics  of  a  bad,  862. 

conical,  863. 

neuralgia  of,  316. 

painful,  subsequent  to  healing,  863. 

qualities  of  a  good,  S62. 

recurrent  bandage  of,  59. 
Subastragaloid  dislocation,  757. 
Subclavian  artery,  ligation  of,  303. 
Subclavicular  dislocation  of  humerus,  ; 
Subcoracoid    dislocation    of  humerus,   ; 

733- 
Subcutaneous  painful  tubercles,  352. 
Subglenoid  dislocation  of  humerus,  730. 
Sublimate,  corrosive,  solution  of,  64. 
Sublingual  cysts,  362. 
Subluxation  of  head  of  radius,  740. 
Submaxillary  gland,  cysts  of,  362. 
Submucous  rectal  abscess,  61  a 
Sulphrenic  abscess,  543. 
Subspinous  dislocation  of  humerus,  731 
Superficial  palmar  arch,  ligation  of,  3o6l 
Supernumerary  digits,  444. 
Suppurative  inflammation,  105. 
Surgical  affections  of  bones,  803. 

of  chest,  523. 

of  head  and  neck,  471. 

of  intestine,  556. 

of  joints,  769. 

of  lymphatic  system,  620. 

of  mesentery,  545. 

of  muscles,  tendons  and  bursae.  761 

of  spine,  827. 

of  stomach.  546. 
Surgical  bacteriology,  81. 
Surgical  diseases  due  to  specifk  organi 


143. 

Surgical  or  septic  traumatic  fever.  114. 
Surgery  of  the  genito-urinary  tract.  20: 
Suspensory    and    compressor    bandage 

breasts,  28,  47.  48. 
Suture  of  nerves,  316. 
Swath  of  arm  and  chest,  669. 
Swelling  a  symptom  of  inflammation,  11 
Sylvius,  position  of  fissure  of.  471. 
Syme's  amputation.  891. 
Synovial   membrane,   inflammation   of. 
Synovitis,  acute,  769. 

and   arthritis    due   to   special   disc 

774- 
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chronic,  769. 

chronic  rheumatic,  774, 

pyemic,  775- 

syphilitic,  188. 
Sv-philis,  bone  pains  in,  185. 

chancre,  180. 

constitutional,  182. 

contagion  of,  179. 

cutaneous  eruptions  of,  183. 

hereditary,  193. 

Hutchinson's  teeth  in,  195. 

immunity  from,  179. 

methods  of  contagion,  179. 

of  bone,  187. 

of  cord,  191. 

of  muscle,  763. 

of  nervous  system,  190. 

of  periosteum,  187. 

periods  of,  180. 

primary  lesion  of,  180. 

secondary  lesions  of.  182. 

spirocheta  palHda  of,  90. 

tertiary,  186. 

treatment  of,  191. 

types  of,  179. 
Syphilitic  alopecia,  iJ^s. 

arteritis,  190. 

arthralgia,  188. 

bubo,  182. 

cutaneous  eruptions.   183. 

epidydimilis,  188. 

fever,  183. 

iritis,  186. 

Iv-mphadenitis,  182.  628. 

myositis,  188. 

neuralgia,  183. 

orchitis,  189. 

pains  in  bones,  185. 

rectal  stricture,  614. 

synovitis,  188. 

ulcer  of  tongue.  501. 
Syringomyelocele,  836. 

System,  protection  of  against  bacterial  in- 
vasion, 83. 
Systemic  symptoms  of  inrtammation,  108. 


Taenia  ecchinococcus.  380. 

solium.  378. 
Talma's  operation  for  ascites.  545. 
Tapeworm,  378. 
Tarso-metatarsal    joint,    disarticulation    at, 

Tarsus,  excision  of.  801. 
Taxis,  reduction  of  hernia  by,  600. 
Teale's  method  of  amputation,  858. 
Tearing  of  tendons  from  their  attachments, 

761.. 
Technic,  general,  of  amputations.  844. 
Teeth,  tumors  of.  334. 
Telangiectasis,  342. 


Temperature  and  pulse  after  operation,  73. 
Temporal  bone,  fracture  of,  483. 
Tendo  Achilles,  tenotomy  of,  448. 
Tendons,  displacement  of,  761. 

inflammation  of  sheaths  of,  763. 

rupture  of,  761. 

tearing  of,  from  their  attachments,  761. 
Tendon  sheaths,  encysted  ganglion  of,  766. 

inflammation  of,  763. 
Tenosynovitis,  acute  simple,  763. 

acute  suppurative,  763. 

chronic  simple,  764. 

chronic  tubercular,  765. 

gonorrheal,    174. 
Tenotomy  of  tendo  Achilles,  448. 
Teratomata,  377. 

causation  of,  323. 
Termination  of  inflammation,  105. 
Testes,  affections  of,  258. 

carcinoma  of,  262. 

failure  of  descent  of,  259. 

hematocele  of  tunica  vaginalis  of,  260. 

inflammation  of,  260. 

lymphangio-endothelioma  of,  406. 

maHgnant  growths  of,  262. 

sarcoma  of,  400. 

tubercular  disease  of.  261. 

tumors  of,  261. 
Tetanus,  152. 

bacillus    of,    87. 

cephalic,  154. 
Tetanus,  chronic,   154. 

hydrophobicum,  154. 

neonatorum,  154. 
Theories  of  immunity.  97. 

as  affecting  therapeutics,  100. 
Theory,  Cohnheim's.  321. 

Ehrlich's.  97.  98. 

MetschnikoflF's,   98. 

of  the  lysins.  100. 

Ribbcrt's.  325. 
Therapeutics,  theories   of  immunity  as  af- 

fectinj?.  100. 
Thiersch's  method  of  skin-grafting,  319. 
Thigh,  amputation  at,  lower  third.  897. 

amputation  at.  middle   or  upper  third 
S08. 

ami)utation  of.  below   trochanters,  899 

ami)utation  through.  897. 

fracture  of,  694. 

fracture  of,  in  children,  706. 

general   considerations    in     amputating 
through,  896. 

methods  of  amputating  through,  897. 
Third  intention,  healing  of  wounds  by,  131 
Thirst  following  operation,  /2. 
Thomas'  hip  splint.  600.  784. 
Thoracic  duct,  injuries  to.  622. 
Thorax,  (lernu)ids  of.  371. 

par.icentesis  of,  524. 
Threadworms,  (xx). 


Throat,  cut,  512, 
Thrombosis,  291. 

arterial,  gangrene  from,  27g. 

of  blood  vessels  in  fractures,  639. 

of  cranial  sinuses,  485. 

of  mesenteric  vessels,  546. 
Thrombus,  29J. 
Thumb,  amputation  of,  863. 

dislocation  of  first  phalanx  of.  741. 

gauntlet  bandage  for  hand,  lingers  and, 
35- 

gouty  arthritis  of,  774. 

spica  bandage  of.  36. 
Thyroid  artery,  superior,  ligation  of,  308. 
Thyroid  dislocation  of  hip.  750. 
Thyroid  gland,  hydatids  of,  383. 
Thyrotomy,  517. 
Tibia,  dislocation  of,  754. 

di-ilocation  of,  backward,  755. 

dislocation  of,  forward,  754. 

dislocation  of.  lateral,  755. 

fracture  of.  712. 
Tibial  artery,  anterior,  ligation  of,  310. 

posterior,  ligation  of,  310, 
Tic  douloureux,  313. 
Tissue,  granulation.  103. 
Toe.  disarticulation  of  great.  883. 

disnrticulalion  of  little.  884. 

disarticulation  of,  with  metatarsal  bone, 
886. 

dislocation  of  great.  454. 

hammer-.  456. 
Toes,  amputation  of.  881. 

.imputation  through  lirst  phalanges,  882. 

disarticulation  of  all.  884. 

supernumerary.  444. 
Tongue,    differential    diagnosis    of    ulcers 
upon,  501. 

epithelioma  of.  417, 

hypertrophy  of,  623. 

inflammation  of,  500. 

ulcers  upon,  500, 

wounds  of,  dgg. 
TongTie-lie.  499. 
Tonsil,  epithelioma  of  419. 

sarcomatous  growths  of.  399. 
Tonsillitis,  acute  follicular,  506. 

acute  suppurative,  507. 

chronic,  507. 
Torticollis,  441. 
Towels,  sterili/ation  of,  64. 
Toxalbumins.  83. 
Toxins,  83,  98. 

extracellular,   loO. 

intracellular,  100. 
ToxophoTcs.  98. 
TrachM.  incision  into,  517. 
Tracheotomy,  517, 

after-treatment.  519. 

danger  of.  S'8. 
high,  517. 


low,  518. 
Transfixion,  amputation  by,  859. 
Trans-hyoid  pharyngotoniy,  517. 
Transverse  fracture,  637. 
Trauma,  spinal  hemorrhage  from,  832 
Traumatic  epilepsy,  489. 
Traumatic  insanity,  490. 
Traumatic  neurasthenia,  835. 
Traumatic,  septic,  or  surgical  fever,  11 
Traumatism,  effects  of,  upon  tissues,  3 
Treatment  of  acute  abscesses,  112. 

of  inflammation,  108. 
Triangle  handkerchief  bandage,  25. 
Triangle  occipito- frontal  bandage.  25. 
T-shaped  fracture,  637. 
Tubercle  bacillus,  89. 
Tubercles,  painful  subcutaneous.  352. 
Tubercular  arthritis,  777, 

coxitis,  781. 

dactylitis,  814. 

epiphysitis,  814. 

lymphadenitis,  628. 

myositis.  763. 

periostitis,  813. 

peritonitis,  563. 

ostitis,  814. 

tenosynovitis,  765. 

ulcer  of  rectum,  613. 

ulcer  of  tongue,  501. 
Tuberculosis,  198, 

bacillus  of.  89. 

diagnosis  of,  201. 

etiology  of,  200. 

histology  of,  198. 

of  ankle  joint.  786. 

of  bladder,  228. 

of  bone,  813.  814,  815. 

of  elbow  joint,  780. 

of  hip.  781. 


of 


557. 


of  joints,  777- 

of  kidney,  217, 

of  knee-joint,  785. 

of  mammary  gland,  532. 

of  muscle,  763. 

of  peritoneum.  563. 

of  prostate,  239. 

of  rectum.  613. 

of  saero-iliac  joint,  784. 
of  small  bones,  Sij. 
of  special  joints,  779. 
of  spine.  457- 


of  tendon  sheaths,  765. 


Tubiilo- dermoids,  374. 
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Tumors,  321. 

adenomata,  357. 

angiomata,  341. 

benign,  characteristics  of,  325. 

bony.  332,  817. 

carcinomata,  413. 

cartilaginous,  334^. 

ccmentomcs,  339. 

cerebral,  location  of,  354. 

chondromata,  334. 

classification  of,  327. 

cystic,  358. 

cystomata,  358. 

dermoid,  370. 

desmoid.  323. 

endosteal,  817. 

etiological  summary,  325. 

etiolog>'  of,  321. 

fatty,  327. 

fibroid,  330. 

fibromata,  330,  817. 

gliomata,  352. 

hydatid,  380. 

lipomata,  327. 

malignant,  384, 

malignant,  characteristics  of,  326. 

muscle.  348. 

myo-adenomata.  350. 

myo-cy stoma ta,  350. 

myomata,  348. 

myo-sarcomata,  350. 

myxomata,  345. 

nerve.  351. 

neuromata,  351. 

odontomata,  334,  817. 

of  teeth,  334.  817. 

o«iteomata,  332,  817. 

peritheliomata,  408. 

sarcomata.  384,  817. 

teratomata,  371. 
Tunica  vaginalis,  hematocele  uf.  j6o. 
T>inpanic  membrane,  rupture  of,  483. 
T>T)hoid  fever,  arthritis  during,  775, 

bacillus  of,  89. 

osteoperiostitis  and  hone  abscess  follow 
ing,  812. 

U 

Ulcer,  269. 

callous,  indolent,  or  atonic,  272. 

chancr0id.1l,    175. 

erethistic,  painful,  or  irritable,  271. 

fungous,  271. 

healthy,  271. 

malignant,  273. 

of  rectum,  tubercular,   614. 

of  stomach  and  duodenum,  547. 

of  stomach  as  cause  of  cancer,  426. 
Ulceration,  269. 
Ulcers  upon  tongue,  500. 

differential  diagnosis  of,  501. 


epitheliomatous,   501. 

syphihtic,  501. 

tubercular,  501. 
Ulna,  dislocation  of,  72fi. 

dislocation  of  anterior,  738. 

dislocation  of  lower  end  of,  740. 

dislocation  of  upper  end  of,  739. 

fracture  of  coronoid  process  of,  677. 

fracture  of  shaft  of,  682. 
Ulnar  artery,  ligation  of,  306. 
Umbilical  hernia,  597. 

Mayo's  operation  for,  598. 
Union,  healing  of  wounds  by  primary.  129. 
Ununited  fractures,  636. 
Upper  extremity,  bandages  of,  34,  36. 
Upper  jaw,  fracture  of.  642. 

resection   of.  3C)9. 

sarcoma  of,  398. 
Ureter,  rupture  of.  209. 

Van    Hook's  method  of  aaastomosing, 
210. 
Ureteral  calculus,  224. 
Ureteritis,  gonorrheal,  172. 
Urethra,  congenital  affections  of,  244. 

epithelioma  of,  245. 

tistula  of,  254. 

foreifsni  bodies  in,  245. 

j^onorrheal  inflanuuation  of,  156. 

impacted  calculus  in,  245. 

polypoid  tumors  of,  245. 

stricture  of.  245. 

traumatic  laceration  of,  244. 
Urethral   fever.  2S2>' 
IVethritis,  gonorrheal,  156. 

simi)le.  245« 
I'rethro-pcnile  fistula.  255. 
IVethro-perineo-scrotal   fistula,   255. 
Urethro-rectal  fistula.  254. 
Urethrotomy,  external  perineal,  252. 

internal.  251. 
I'rine,  examination  of,  after  operation,  72. 

examination    of,    hef(^re    operation,    67. 

extravasation  of.  256. 

incontinence  of.  231. 

retention  f>f,  2.^. 
I'se  of  bandages.  17. 


Vaginitis,  fjonorrheal,    KuS. 

Van  Hook's  method  of  anastomosing  ureter, 

210. 
Variocele.  2(^(\ 
Varicose  aneurysm.  302. 
Varicose  veins.  287. 
Varix,  arterial.  2()3. 
Veins,  varicose.  2S7. 
\'elpeau's  bandajLje,   40. 

for  fractured  clavicle.  648. 
Venous  antri'nila,  342. 
Ventral   lurnia,  5<,)8. 
Verrucac,  284. 
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